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MENAGE  OF  THE  PRESIDENT 


I  urttTfflmri  iiHrevr.iL  &  jirainiimfcjy  i«rc»'un  irsm  lite  Iikknud  Wator- 
wg.Tfr  C^irnmiwwr.tL..  vihul  vm**  i^ke2G**g  inr  i»  Ibm  KLhtoL  in  jJBRpan* 
*i  t  -*rj  several*:.  xLT««r**Hi  iaic  Mirafltd  frccn  liu-  j^ei*..  "Ife  h*g&  <cf 
^liif  aHmfiiii  o£j  iL  -lih-  jthuhtlJ  mud  bdmrnitic  ibtioffinr  *£  lite  sx3- 

Tiitt  Troon  if  v«L  v-utll  jamr  aaSdBEEEiciL.  Ii  i§>  liKanOTtgkL  <oob- 
«¥rrmrr*..  ski*,  tuc  jn^;..  Ii  wzTOBHin*  ii*e  :mKKOT  judgxsieasi  *tf  m 
i#r.tcrr  a!  mei.  -t^ttrcnaitLSuIrr  ansSr£»d.  *nr  iihekimlI  ex^aaHBGe  rad 
cni^t*a£?t  a:  'xnidnaiKu^  iii^iiiypioui  liif  inn*d  Sia^br.  to  undes- 
fluaic  ikiiL  awou*  "lit*-  rraba  iirciiaraa  of  licur  liega  v.-  n»  •onr  wsaiar- 
vrri  iL  -Liit  iiii^re*^  cii  -tkL  "Lit*-  x#tn*nk*..  TTnraraiil  tafiPf  Las  iem  laiem 
ii  s^siit*  u«aun»rr  fc^ji  t»tiiiii?f4-  a?  *njk.wBnt«irL.     If  The  repon  <bot  £2 

inn.  b  mnziiiar  df  fc^arS*  rc?irGianHiidi£iaui£u  *nc  &n  maomaa  «rf 
junurzv&  muL  xl  TircfEres*.  s&d  h  i*  1**bhc  in  j-mn  em  ifliskki  sad 
nsiiBr  jidtimiKiiiviL  ir.cruKEWid  jl  &  Tnhzncuiaiif  -broieibLdxE.    T!be  sb^- 

iiiiirx..  mic  van?  i  vat   vu/ej  suaic  fe$*L.     T*pi  ii**  rhnacp  rf  a*&  ^U 

iir  x  tot-i  ^it»-  vfcx  -„•:  «u:  ii. 

ul  hit  iuiiiiii  vt.Tr^rvtT^.     Titt  MissisHnct..  :nz"  rr^fcrireyi  lafcimn^  lari- 

r«»tL  lirtr  tuL*vlt*.  "vill  "Lii*iir  •".  ^  Tfft*r  t  i^ni^iUuif.  xrfcT^  gatifir  hud 

*oit  TfSi-xikiii'.tL  \t  ittm:  rn-*:i'  :  j  ii^**:tnr  ar»v^L  "Liteir  n*.ii«»  nacmr  liie 
Trrflnb,.  TH'.t'juiiiiir  "LiHJiitt^'jTMi.  t-x  ijr^±«r  viiLri^ef  ^jseTriiane'-.  Tiity  tjn& 
uyumrnc  vfcn*ir  ±r  .in*  i«iii  i^r^iniitj*  ".:  lz.  ctvthi  viati  na*:*  vhTagr 
'imgiHurui-.iL  iir.;K-HHL#»i*..     Tu:»uii«:»u"i  "uitf  ?^:rjimrr  -uii*  ndnrfcTr^  iitT^ 


MESSAGE  OF  THE  PRESIDENT 


_  l  '71*4  **CM&*   W*C  JT  l'L*4   If  JzZi?r*st*ftAa''iJ7''Jt~ 

Z  iru\mu\z  i&z**vsjl  u  jc*ftrnrnfczj  ptcmn  fr;oL  7&t  ?Tii«tr  Wa 

*i  t  tj'jw^u:  jtlt-ot-h;  tail  asnmsTtc  ±t.cl  lit  ^ut     Tlut  ^niritr  <£ 

zn»  usmmii  jet  jl  "Lut  psxtsnJ:  ut£  hmnr^:  Titfctiifcnr  <£  mtt  imS- 
Tufau*-  v.   Tiini^i*-  Tricnznirr  i,ii»  "arsdii*  ;€  ii*t  •"/inf.rr   *£u£ 
iiit  sncft  \i  liit  ic^pTim**  it-L 

Tutfr"z»n#:r;  i"  v*A  vim  j-jo-  *s»flS2rai_     I3  i  i^stobsJEl. 
wr-rir^t   ami*    tail  713*1     Is  rtc«*Hi£*  liit  masses-  jpuignas  -of  a 

imivi^nxHr  rf  '.Jinidnaim*  imnissrunc;  -Jut  C^ESai  ^lusol  5*  iaua 
&JBJL  mul  au«!Tii»  iiiit  jet»a,i  sir.cura.  ic  ii:*ir  litsR  >:  us*  «oet 

vin  jl  iait  ins«T»sr*  :c  *1  uJjs-  s»**:cut-     ITmtsi*!  «r  ids  &eeL 

■»i  «tsin*  *ysir,i*rr  ikiii  \*L&ZA9Jt  :i?  #L*.i«tEii«rs_     If  liit  sw^en  «rr$  st 

in^L    t.  mointgr   it   *c#t*!im   ?»t*nmnTi^2agaigi£.  *ai£  jcl  aomcK  rf 

rrciisr  jminuKiiiL  v>:tir«Enit»c  i.  fc  ^itnrrroirros  *cc«^aoh-    T&*  je&- 
iw;  via.  viu'JL  h  set***  2*  :£  srziftit  zszuruszi?*  Vjsl  »  si* 
nut  sa*t  finnr*  :t  :»rr  v/.irz^ry 

\.nr  i'mf  fts-heus  Ert  •«r-«'  fet&wai  s*  121?  i*e#^i*  «rf  sfe  pcisgur 
-mux  iiirjat  :if  tiy  :*lus:  •?x5\ttj.  Ix  exSamL.  osoniinakiiL  3iB?igft- 
liiiir^    mil  &t&t  \i  i»t   liity  $n«2ii  fcsL.     T«  lie-  i1**cb^  rf  si»  ^nfier 

*rrrii!3Knf    TCTHGTT   liT*  *♦:     1#:«1C1*T    3ffT*ii;ciftif-  *1«  X^lit  THK^.  -«r  ^KJ  » 

«nad  &  inn  jl  lilt!:  jiii  L&-rr.ii-.  ik  ;<f  izli&  z&Zkim  us  iii:«e  rf  id^JpmBcid 
~rjt&3L  2x  "r^«v  ;<f  izj*  ih*  Intel**-  ;(f  irr*!r»  ♦isipiritHr*-  lif  fianrf*  v> 
is*!:  inr  \fwn.  i  b$n>:r-w:;rg  tzil  zj:  iZiitusi'sfTZ  n^i  vat2t  iefflpn*  lias 
x  viL  jmbi  Tut  v-,.::cL.siLzrrmr  r»c»:n  iixdx'j*z*&  iiiftfcrjj  ,iiit  7»n»ias 
5ir  j;  Kiii  lint  vtj  ^.  to:  ru 

Tut  dmmissHi:tL  izii^  i^ti  i  tuj  i3r»sriifc.v«i  rtdrufcC  *«nt5»«i- 
liiiL  vinra.  irt^tnr^Mi  :r  t^ssur'.T"-**!  ii*t  i*»T^»uiccx»Hts  ^t!  ^^Hiaxiarar 
hl  uir  nnKiii  Ti.vr?  ty*.  Tut  4£jshis*£sc?_  »ir  ir»;fc.i^«i  inssniraL  iixir- 
viy  Jt  t  'aa*t  ji  >:gjl  .Li  .tut  "Lnut  iiitt  srigf  t!  "LZ»:c>  -n  "»^ii  iriuiiiiE; 
&.  ^.Ti*.  ji  £L-x  -.  \\r.-rr-T  Tut  rt^itir:  *iiiitv»>  iiit.1  !::cizi*«r!it  itjk  cjrr*n 
fnai  lint  I&bhhshiicl  17  i*':it  n-Lruitis*.     'WTiilit  zt"j~~j?x&jl  wm  ink- 

r*>*L.   lait  — i^Tnr  fe-T»    *vri.l  "JjfJT   ,rrT*rt*rj:  l^rHLHiiuif.   ^fcT»  >zn2k'.i&P  *2il 

jniiist  fft^*tf£to'.v.r»"  «TTji't  i.:;t.i  "ji*t  vtvrvtTi,  L*-i«  iii?j  yp^jner^tti 
-int  r^ei.ciiiii  a  .»!  rr^tr  ti^«'  it  ktitccur  ii:««n  ii«r  rtr-ts  tjicc  lin* 

teOTur»*i  Tfcvr  rr;crL4  uui  vn^ziy*  1.:  tz.  -exvcs  TTLa»i  XL^it  ¥^1*^ 
•-inu^HasiUL  JH-i^fSL*  »i*      Tir:«iui*:»ir:  "Jut  !•: r^zjrrjr  ii*t  rfcLTTkj*  iifcTt 

fRfTTE^t  tfll'tL  '-:tinr.t    .C  'Ililifci*  fcZil  KI^L^zJi*:^!  -LIU^  liiLl  lil-^^fcj  TTtitltC 

-mv&eewr  unaffl>:ntia;a  ^  ji22*trr  n  litter  ;,fc.ni&.     Tli§  t»  n^iTi- 
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IV  REPORT   OF   THE   INLAND   WATERWAYS   COMMISSION 

ral  and  doubtless  inevitable  under  the  circumstances,  but  it  should 
not  be  allowed  to  continue  unless  under  careful  Government  regu- 
lation. 

Comparatively  little  inland  freight  is  carried  by  boat  which  is 
not  carried  a  part  of  its  journey  by  rail  also.  As  the  report  shows, 
the  successful  development  and  use  of  our  interstate  waterways 
will  require  intelligent  regulation  of  the  relations  between  rail  and 
water  traffic.  When  this  is  done  the  railways  and  waterways  will 
assist  instead  of  injuring  each  other.  Both  will  benefit,  but  the  chief 
benefit  will  accrue  to  the  people  in  general  through  quicker  and 
cheaper  transportation. 

The  report  rests  throughout  on  the  fundamental  conception  that 
every  waterway  should  be  made  to  serve  the  people  as  largely  and 
in  as  many  different  ways  as  possible.  It  is  poor  business  to  develop 
a  river  for  navigation  in  such  a  wav  as  to  prevent  its  use  for  power, 
when  by  a  little  foresight  it  could  oe  made  to  serve  both  purposes. 
We  can  not  afford  needlessly  to  sacrifice  power  to  irrigation,  or  irri- 

fation  to  domestic  water  supply,  when  by  taking  thought  we  may 
ave  all  three.  Every  stream  should  be  used  to  the  utmost.  No 
stream  can  be  so  used  unless  such  use  is  planned  for  in  advance. 
When  such  plans  are  made  we  shall  find  that,  instead  of  interfering, 
one  use  can  often  be  made  to  assist  another.  Each  river  system, 
from  its  headwaters  in  the  forest  to  its  mouth  on  the  coast,  is  a  single 
unit  and  should  be  treated  as  such.  Navigation  of  the  lower  reaches 
of  a  stream  can  not  be  fully  developed  without  the  control  of  floods 
and  low  waters  by  storage  and  drainage.  Navigable  channels  are 
directly  concerned  with  the  protection  of  source  waters  and  with  soil 
erosion,  which  takes  the  materials  for  bars  and  shoals  from  the 
richest  portions  of  our  farms.  The  uses  of  a  stream  for  domestic 
and  municipal  water  supply,  for  power,  and  in  many  cases  for  irriga- 
tion, must  also  be  taken  into  full  account. 

Tne  development  of  our  inland  waterways  will  have  results  far 
beyond  the  immediate  gain  to  commerce.  Deep  channels  along  the 
Atlantic  and  Gulf  coasts  and  from  the  Gulf  to  the  Great  Lakes  will 
have  high  value  for  the  national  defense.  The  use  of  water  power 
will  measurably  relieve  the  drain  upon  our  diminishing  supplies  of 
coal,  and  transportation  by  wat-er  instead  of  rail  only  will  tend  to 
conserve  our  iron.  Forest  protection,  without  which  river  improve- 
ment can  not  be  permanent,  will  at  the  same  time  help  to  postpone 
the  threatened  timber  famine,  and  will  secure  us  against  a  total 
dearth  of  timber  by  providing  for  the  perpetuation  of  the  remaining 
woodlands.  Irrigation  will  create  the  means  of  livelihood  for  millions 
of  people,  and  supplies  of  pure  water  will  powerfully  promote  the 
public  nealth.  If  tne  policy  of  waterway  improvement  here  recom- 
mended is  carried  out,  it  will  affect  for  good  every  citizen  of  the 
Republic.  The  National  Government  must  play  the  leading  part  in 
securing  the  largest  possible  use  of  our  waterways,  other  agencies  can 
assist  and  should  assist,  but  the  work  is  essentially  national  in  its 
scope. 

The  various  uses  of  waterways  are  now  dealt  with  by  Bureaus 
scattered  through  four  Federal  Departments.  At  present,  therefore, 
it  is  not  Dossible  to  deal  with  a  river  system  as  a  single  problem. 
But  the  Commission  here  recommends  a  policy  under  whicn  all  the 
commercial  and  industrial  uses  of  the  waterways  may  be  developed 


it.  die  *trru*  ranit^  T<»  niiur  *huL  C*hu*f«s*  <*himu£  prnwuie-  *»m& 
uuiiiniHrricrx^  mm^mnifxrgr  Sir  ^tmmiiiacaur  mat  woek  **f  die  TOGmi& 
D#*9HrTmi*nxL+  *j  fiir  At*  ic  Mure*  r*i  w~:Uj*rwa.y^  Cfrhtarara*  duo*  wdL 
mic  »!U7  be  t**uty.  aim  dn*  pwiou*  At*  t  vthhh  wuL  iuL  t*i  ^bc  frnm.  <mr 
^cmuin^  die  h*»n£ii&*  rA\  wiiii!k  niiey  acr  juaiiy  ♦*nxir«i4«L 

T!ie  <CtiimiiiH»iia  erihusiusks-  nhu£  die  <;«>hi  if  impcrrviny?  «nnr  infamf 
-wjtfjxrwiY*  wuL  t>e  uixjzr.  bun  £tr  les*  diuzi  wmiii  be  rfH^iinti  &i  miie5*** 
*iie  .rt»ru£p*rtii»a  «ic  asirfii!  by  nulwrty  *xMuann_  The  }enelin*«%f  «udL 
Imnirnwsiieiin  will  he  lacss-  a4»k  Ami  shey  wiiL  feiuiih.  afae-  <&tiLy  li&t  «*£ 
»ir  aennie  in  »w*ry  r>#iiniL  inuurur  nne  juoerwHi*  ♦*£  a*L  die-  3&Ha£»  axu£ 
*«niim*jf  mr  ^tmaray.     Tin*  Mine  Ami.  die  btmimx^iiioiiiiLlie^iiiuhbr 
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jftimui  3»»*buc  m  Hirers t  *i5>ir;  in  ••sirryiiur  -nit:  one  .pram  tuny  «*£  iniprnv- 
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VmnTur  -^lHSft  aintii'.otjiiftjf.  a»  rile  sepor';  of  die  (~ommia«iiiL  p«;ui£& 

jmiii*ranitt  jiikirf^r^m'H  -vvcn  ruit*  ^iiurx  lin*  if  ,iie  a^ipifr  ^»  tin*  •HHk- 
«iiiiiunnii  if  •jiainaiiiH^  '.r.nniriilirur  "vaAHr  pow^c  I  «i*il  v«nir  ip«'^i 
inaainna  **>  nh**   tnr«*mon    >f  "ai*^  p«^w*»r   :nrp«;ntnu5ii».  afirriuigL  billft 

^in^^raimain  3»truiLniiia  ji  "uut  lucstrsc*  if  aie  peopm.  Tlieift  aiH& 
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^tittm  uut  ;i*f  ^ih1^  iiHjt«ft.  ^tniitr  vxaiinu;  'iwmj^nan^iiiVL  t*»  dut  pnii- 
it!.  I>t:  ^a*t  ^Ft»i'.r,  if  iraanmr  au'jl  piTrii«2B».  h-ucchl  &ig&riiHr  wtx^l 
Tgni^  iiERaiC^  u'jtiiiDWL  iniU»r  .?Uij  titw*.  v:imt  Jie  »i  ^r*  i-warar 
pmo#»rru^  if  -mnraiiiUi*  tuiih.  T!iir.ii4i!i  ou'jc  if  iargsughK  w*  ria^wir 
3irmttt  "ii«  iiiuitc  *.f  ^raaniur  irirjiijii^  '.tiinpHiiHaniiiiL  ^tsiaBFmitii^r  ^juin^- 
iflU*  rinrn*  .-uiuiuanmr  v<  2unn>p»*.iii»»  ia  nnru£a.^u*  «ERsunft  mil  hl 
"tie  puiiiii:  tiimiun.  Tlit*  r»piimnii«*»  1-"  ir»ii^  »*^p«iiii^  »f  "waJMr  rr^t» 
*iui«  ^jimifvbii7  n^*a  tv  tj  viiiiii.iu;  ^ciriL  iut*  A*r»:urT  h#y0i2L  in.  difr 

jiviiL^inir  ^ar**r  i#iw*r  iiii.iuit  :e  zraar^ti  v*  .my  !t>rpwciciim»  inr 
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able  natural  asset  of  the  people,  and  there  is  urgent  need  for  con- 
serving it  for  navigation,  for  power,  for  irrigation,  and  for  domestic 
and  municipal  supply. 

The  Commission  was  appointed  to  obtain  information  concerning 
our  waterways  as  related  to  the  general  welfare.  Much  work  was 
done,  but  more  remains  to  be  done  before  a  plan  for  their  develop- 
ment can  be  prepared  in  detail.  We  need  additional  information 
on  the  flow  of  our  streams,  the  condition  of  channels,  the  amount 
and  cost  of  water  traffic,  the  requirements  for  terminals,  the  area  in 
each  watershed  which  should  be  kept  under  forest,  and  the  means 
of  preventing  soil  waste  and  the  consequent  damage  to  our  rivers. 
But  it  is  neither  necessary  nor  desirable  to  postpone  the  beginning 
of  the  work  until  all  the  facts  are  obtained.  We  have  suffered 
heavily  in  the  past  from  the  lack  of  adequate  transportation  facili- 
ties, and  unless  a  beginning  is  made  promptly  we  shall  suffer  still 
more  heavily  in  the  future. 

Being  without  funds  or  an  expert  staff,  the  Commission  has  confined 
itself  to  principles  affecting  the  whole  problem  and  the  entire  country. 
Its  report  is  a  plea,  in  the  light  of  actual  facts,  for  simplicity  and 
directness  in  dealing  with  the  great  problem  of  our  inland  waterways 
in  the  interest  of  the  people.  It  submits  no  specific  plans  or  recom-. 
mendations  concerning  even  the  most  important  projects.  The  first 
of  these  of  course  concerns  the  Mississippi  and  its  tributaries,  whose 
commercial  development  will  directly  affect  half  our  people.  The 
Mississippi  should  be  made  a  loop  of  the  sea  and  work  upon  it  should 
be  begun  at  the  earliest  possible  moment.  Only  less  important  is  the 
Atlantic  inner  passage,  parts  of  which  are  already  under  way.  The 
inner  passages  along  the  Gulf  coast  should  be  extended  and  con- 
nected with  the  Atlantic  waters.  The  need  for  the  developing  of  the 
Pacific  coast  rivers  is  not  less  pressing.  Our  people  are  united  in 
support  of  the  immediate  adoption  of  a  progressive  policy  of  inland 
waterway  development. 

Hitherto  our  national  policy  of  inland  waterway  development  has 
been  largely  negative.  No  single  agency  has  been  responsible  under 
the  Congress  for  making  the  best  use  or  our  rivers,  or  for  exercising 
foresight  in  their  development.  In  the  absence  of  a  comprehensive 
plan,  the  only  safe  policy  was  one  of  repression  and  procrastination. 
Frequent  changes  ot  plan  and  piecemeal  execution  of  projects  have 
still  further  hampered  improvement.  A  channel  is  no  deeper  than 
its  shallowest  reach,  and  to  improve  a  river  short  of  the  point  of 
effective  navigability  is  a  sheer  waste  of  all  it  costs.  In  spite  of  large 
appropriations  for  tneir  improvement,  our  rivers  are  less  serviceable 
for  interstate  commerce  to-day  than  they  were  half  a  century  ago 
and  in  spite  of  the  vast  increase  in  our  population  and  commerce 
they  are  on  the  whole  less  used. 

The  first  condition  of  successful  development  of  our  waterways  is 
a  definite  and  progressive  policy.  The  second  is  a  concrete  general 
plan,  prepared  by  the  best  experts  available,  covering  every  use  to 
which  our  streams  can  be  put.  We  shall  not  succeed  until  the 
responsibility  for  administering  the  policy  and  executing  and  extend- 
ing the  plan  is  definitely  laid  on  one  man  or  group  of  men  who  can 
be  held  accountable.  Every  portion  of  the  general  plan  should  con- 
sider and  so  far  as  practicable  secure  to  the  people  the  use  of  water 
for  power,  irrigation,  and  domestic  supply  as  well  as  for  navigation. 
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A-I. 


not  too  great  for  us  to  approach.    The  results  which  it  seems  to  promise 
are  even  greater. 

It  is  common  knowledge  that  the  railroads  of  the  United  States  are  no 
longer  able  to  move  crops  and  manufactures  rapidly  enough  to  secure 
the  prompt  transaction  of  the  business  of  the  Nation,  and  there  is  small 
prospect  of  immediate  relief.  Representative  railroad  men  point  out 
that  the  products  of  the  northern  interior  States  have  doubled  in  ten 
years,  while  the  railroad  facilities  have  increased  but  one-eighth,  and 
there  is  reason  to  doubt  whether  any  development  of  the  railroads  pos- 
sible in  the  near  future  will  suffice  to  keep  transportation  abreast  of  pro- 
duction. There  appears  to  be  but  one  complete  remedy — the  develop- 
ment of  a  complementary  system  of  transportation  by  water.  The 
present  congestion  affects  chiefly  the  people  of  the  Mississippi  Valley, 
and  they  demand  relief.  When  the  congestion  of  which  they  complain 
i9  relieved,  the  whole  Nation  will  share  the  good  results. 

While  rivers  are  natural  resources  of  the  first  rank,  they  are  also  liable 
to  become  destructive  agencies,  endangering  life  and  property;  and 
some  of  our  most  notable  engineering  enterprises  have  grown  out  of 
effort  to  control  them.  It  was  computed  by  Generals  Humphreys  and 
Abbott  half  a  century  ago  that  the  Mississippi  alone  sweeps  into  its 
lower  reaches  and  the  Gulf  400,000,000  tons  of  floating  sediment  each 
year  (about  twice  the  amount  of  material  to  be  excavated  in  opening 
the  Panama  Canal),  besides  an  enormous  but  unmeasured  amount  of 
earth-salts  and  soil-matter  carried  in  solution.  This  vast  load  not  only 
causes  its  channels  to  clog  and  flood  the  lowlands  of  the  lower  river,  but 
renders  the  flow  capricious  and  difficult  to  control.  Furthermore,  the 
greater  part  of  the  sediment  and  soil-matter  is  composed  of  the  most 
fertile  material  of  the  fields  and  pastures  drained  by  the  smaller  and 
larger  tributaries.  Any  plan  for  utilizing  our  inland  waterways  should 
consider  floods  and  their  control  by  forests  and  other  means;  the  pro- 
tection of  bottom-lands  from  injury  by  overflow,  and  up-lands  from  loss 
by  soil-wash;  the  physics  of  sediment-charged  waters  and  the  physical 
or  other  ways  of  purifying  them;  the  construction  of  dams  and  locks, 
not  only  to  facilitate  navigation  but  to  control  the  character  and  move- 
.  ment  of  the  waters :  and  should  look  to  the  full  use  and  control  of  our 
running  waters  and  the  complete  artificialization  of  our  waterways  for 
the  benefit  of  our  people  as  a  whole. 

It  is  not  possible  to  properly  frame  so  large  a  plan  as  this  for  the  con- 
trol of  our  rivers  without  taking  account  of  the  orderly  development 
of  other  natural  resources.  Therefore.  I  ask  that  the  Inland  Water- 
ways Commission  shall  consider  the  relations  of  the  streams  to  the  use 
of  all  the  great  permanent  natural  resources  and  their  conservation  for 
the  making  ana  maintenance  of  prosperous  homes. 

Any  plan  for  utilizing  our  inland  waterways,  to  be  feasible,  should 
recognize  the  means  for  executing  it  already  in  existence,  both  in  the 
Federal  Departments  of  War,  Interior,  Agriculture,  and  Commerce 
and  Labor,  and  in  the  States  and  their  subdivisions;  and  it  must  not 
involve  unduly  burdensome  expenditures  from  the  National  Treasury. 
The  cost  will  necessarily  be  large  in  proportion  to  the  magnitude  of  the 
benefits  to  be  conferred,  but  it  will  be  small  in  comparison  with  the 
$17,000,000,000  of  capital  now  invested  in  steam  railways  in  the  United 
States — an  amount  tnat  would  have  seemed  enormous  and  incredible 
half  a  century  ago.  Yet  the  investment  has  been  a  constant  source  of 
profit  to  the  people,  and  without  it  our  industrial  progress  would  have 
been  impossible. 

The  questions  which  will  come  before  the  Inland  Waterways  Com- 
mission must  necessarily  relate  to  every  part  of  the  United  States  and 
affect  every  interest  within  its  borders.  Its  plans  should  be  considered 
in  the  light  of  the  widest  knowledge  of  the  country  and  its  people,  and 
from  the  most  diverse  points  of  view.  Accordingly,  when  its  work  is 
sufficiently  advanced,  I  shall  add  to  the  Commission  certain  consulting 
.members,  with  whom  I  shall  ask  that  its  recommendations  shall  be 
fully  discussed  before  they  are  submitted  to  me.  The  reports  of  the 
Commission  should  include  both  a  general  statement  of  tne  problem 
and  recommendations  as  to  the  manner  and  means  of  attacking  it. 
Sincerely  yours, 

Theodore  Roosevelt. 
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to  water  power.0  Pursuant  to  action  at  the  twenty-third 
session  (tne  President  of  the  United  States  presiding)  a 
letter  requesting  a  conference  on  the  conservation  of 
natural  resources  was  framed  and  presented  to  the  Presi- 
dent on  October  4;  and  at  the  twenty-fifth  session  a  com- 
mittee of  three  was  appointed  to  communicate  further 
with  the  President  on  this  matter,  and  also  to  prepare  a 
preliminary  draft  of  report.     The  former  committee  pre- 

Eared  an  exhaustive  digest  of  statutes,  and  the  latter 
eld  a  number  of  sessions;  both  committees  reported  at 
the  fourth  meeting. 

RESULTS 

The  investigations  and  discussions  have  resulted  in 
certain  statements  of  fact  connected  with  navigation  and 
other  uses  of  the  inland  waterways  set  forth  hereinafter 
as  Findings,  with  certain  conclusions  set  forth  as  Recom- 
mendations, and  also  certain  matters  still  under  discus- 
sion which  are  set  forth  as  Inquiries  in  progress. 

The  Commission  is  fully  aware  that  its  creation  was  due 
to  a  demand  of  the  people,  and  thart  there  exists  an  expec- 
tation in  certain  localities  that  the  report  here  presented 
will  include  plans  extending  in  detail  to  the  principal 
waterways  or  the  country.  To  prepare  and  consiuer 
such  plans  would  reauire  extended  study  at  large  expense 
by  engineers  and  other  experts  whose  services  were  not 
available.  Under  the  instructions  from  the  President, 
and  in  the  absence  of  funds  and  of  the  men  and  time 
required  for  such  study,  the  Commission  was  necessarily 
confined  in  preparing  this  preliminary  report  to  the  more 
general  features  of  "a  comprehensive  plan  designed  for 
the  benefit  of  the  entire  country/'  viz,  a  statement  of 
principles  and  an  outline  of  policy,  coupled  with  recom- 
mendations which,  if  adopted,  will  insure  the  continuation 
of  the  work  and  ttje  practical  application  of  the  principles 
and  policy. 

Navigation.  |  The  possibilities  of  inland  navigation  are  indicated 
by  the  fact  that  there  are  in  mainland  United  States 
some  25,000  miles  of  navigated  rivers  and  at  least  an 
equal  amount  which  are  navigable  or  might  be  made  so 
by  improvement;  there  are  also  some  2,500  miles  of  nav- 
igable canals,  and  over  2.500  miles  of  sounds,  bays,  and 
bayous  readily  connectaole  by  canals  aggregating  less 
than  1 ,000  miles  in  length  to  form  inner  passages  parallel- 
ing the  Atlantic  and  Gulf  coasts — these  being  addi- 
a-i:I,  ii.  tional  to  some  thousands  of  miles  (reckoned  between 
leading  ports)  of  regularly  navigated  waters  in  lakes  and 

"The  statutes  brought  together  by  the  special  committee  form  part 
of  the  Appendix,  pp.  593  et  seq. 
&  Details  appear  in  the  appended  statistical  and  other  papers.    Mar- 

?inal  letters  and  figures  refer  to  paragraphs  in  Recommendations 
black  letters)  and  Inquiries  in  Progress  (Roman  numerals)  respect- 
ively. 
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waterways  are  confined  to  certain  natural  lines,  it  is  clear 
that  railways  can  so  control  transportation  as  to  leave  the 
waterways  insufficient  traffic  to  support  the  requisite  ves- 
sels and  terminals.  The  railways  nave  accordingly,  save 
in  certain  exceptional  cases,  substantially  absorbed  the 
traffic  of  the  country,  and  unless  the  present  unrestricted 
and  short-sighted  competition  between  the  two  systems 
is  intelligently  adjustea  they  will  continue  to  do  so.  So 
large  a  portion  of  railway  traffic  is  free  from  water  compe- 
tition tnat  railways  can  readily  afford  to  so  reduce  rates 
on  those  portions  affected  by  such  competition  as  to  de- 
stroy the  profits  of  the  water  lines  without  appreciably 
affecting  the  profits  of  the  rail  systems  which  recoup  these 
reductions  by  higher  rates  elsewhere.  This  has  been  the 
case  with  most  of  the  great  inland  waterways,  excepting 
the  Great  Lakes  where  the  conditions  of  water  and  traffic 
approach  those  of  open  seas.  In  spite  of  the  great  in- 
crease of  traffic  and  the  continued  improvement  of  water- 
ways, the  total  river  traffic  of  the  country  has  steadily 
decreased  both  proportionately  and  absolutely,  with  the 
result  that  few  rivers  are  used  to  anything  approaching 
their  full  capacity.  It  will  not  relieve  traffic  congestion 
to  improve  our  waterways  unless  the  improved  water- 
ways are  used;  hence  it  is  obvious  that  relief  from  the 
existing  congestion  by  waterway  improvement  can  be 
made  permanently  effective  only  through  such  coordina- 
tion of  rail  and  water  facilities  as  will  insure  harmonious 
cooperation  rather  than  injurious  opposition, 
commercial  6.  Existing  data  as  to  the  nature  and  amount  of  the  in- 
lta*  ternal  commerce  of  the  country  are  extremely  meager  and 

incomplete.  Such  information  is  essential  to  the  intelli- 
gent treatment  of  the  inland  waterways,  and  it  is  desir- 
able that  means  be  employed  to  obtain  it. 
Purification.  7  Improvements  of  navigation  in  inland  waterways  in 
the  main  affect  favorably  the  purity  of  the  waters  and  the 
regularity  of  the  supply,  and  these  objects  should  be  care- 
fully kept  in  mind.  The  increasing  pollution  of  streams 
a.  h-x.  by  soil  wash  and  other  waste  substances  connected  with  a 
growing  population  reduces  the  value  of  the  water  for 
manufacturing  purposes,  and  renders  the  water  supply 
for  communities  injurious  to  and  often  destructive  of 
human  life.  The  prevention  of  these  evils  should  be  con- 
sidered in  any  scheme  of  inland  waterway  improvement. 
tioneg,monta"  **•  Engineering  works  designed  to  improve  navigation 
afreet  favorably  the  regimen  of  the  streams,  including 
floods  and  low  waters.  The  annual  floods  of  the  United 
States  occasion  loss  of  property  reaching  many  millions 
of  dollars  with  considerable  loss  of  life,  while  the  low 
water  of  late  summer  involves  large  loss  in  diminished 
water  supply,  in  reduced  power,  and  in  the  fouling  of 
streams  with  consequent  disease  and  death.  It  has  l>een 
claimed  that  in  specific  cases  the  cost  of  works  required 
both  to  control  floods  and  meet  the  needs  of  commerce 
would  be  less  than  the  amount  of  this  loss.  It  is  desir- 
ablo  that  more  detailed  information  be  collected  concern- 
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waterways  are  confined  to  certain  natural  lines,  it  is  clear 
o-b.  i.  that  railways  can  so  control  transportation  as  to  leave  the 
waterways  insufficient  traffic  to  support  the  requisite  ves- 
sels and  terminals.  The  railways  nave  accordingly,  save 
in  certain  exceptional  cases,  substantially  absorbed  the 
traflic  of  the  country,  and  unless  the  present  unrestricted 
and  short-sighted  competition  between  the  two  systems 
is  intelligently  adjusted  they  will  continue  to  do  so.  So 
lar^e  a  portion  of  railway  traflic  is  free  from  water  compe- 
tition that  railways  can  readily  afford  to  so  reduce  rates 
on  those  portions  affected  by  such  competition  as  to  de- 
stroy the  profits  of  the  water  lines  without  appreciably 
affecting  the  profits  of  the  rail  systems  which  recoup  these 
reductions  by  higher  rates  elsewhere.  This  has  been  the 
case  with  most  of  the  great  inland  waterways,  excepting 
the  Great  Lakes  where  the  conditions  of  water  and  traflic 
approach  those  of  open  seas.  In  spite  of  the  great  in- 
crease of  traffic  and  the  continued  improvement  of  water- 
ways, the  total  river  traffic  of  the  country  has  steadily 
decreased  both  proportionately  and  absolutely,  with  the 
result  that  few  rivers  are  used  to  anything  approaching 
their  full  capacity.  It  will  not  relieve  traflic  congestion 
to  improve  our  waterways  unless  the  improved  water- 
ways are  used;  hence  it  is  obvious  that  relief  from  the 
existing  congestion  by  waterway  improvement  can  be 
made  permanently  effective  only  through  such  coordina- 
tion of  rail  and  water  facilities  as  will  insure  harmonious 
cooj>cration  rather  than  injurious  opposition. 

commercial  6.  Existing  data  as  to  the  nature  and  amount  of  the  in- 
ternal commerce  of  the  country  are  extremely  meager  and 
incomplete.  Such  information  is  essential  to  the  intelli- 
gent treatment  of  the  inland  waterways,  and  it  is  desir- 
able that  means  be  employed  to  obtain  it. 

Puriocation.  7  Improvements  of  navigation  in  inland  waterways  in 
the  main  affect  favorably  the  purity  of  the  waters  and  the 
regularity  of  the  supply,  and  these  objects  should  be  care- 
fully kept  in  mind.  The  increasing  pollution  of  streams 
a.  h-x.  by  soil  wash  and  other  waste  substances  connected  with  a 
growing  population  reduces  the  value  of  the  water  for 
manufacturing  purposes,  and  renders  the  water  supply 
for  communities  injurious  to  and  often  destructive  of 
human  life.  The  prevention  of  these  evils  should  be  con- 
sidered in  any  scheme  of  inland  waterway  improvement. 
tion°g,nMntH"  **•  Kn^n<*^ring  works  designed  to  improve  navigation 
affect  favorably  the  regimen  of  the  streams,  including 
floods  and  low  waters.  The  annual  floods  of  the  Uniteu 
States  occasion  loss  of  property  reaching  many  millions 
of  dollars  with  considerable  loss  of  life,  while  the  low 
water  of  late  summer  involves  large  loss  in  diminished 
a.  f-i.  water  supply,  in  reduced  power,  and  in  the  fouling  of 
streams  with  consequent  disease  and  death.  It  has  been 
claimed  that  in  specific  cases  the  cost  of  works  required 
both  to  control  floods  and  meet  the  needs  of  commerce 
would  l>e  less  than  the  amount  of  this  loss.  It  is  desir- 
ablo  that  more  detailed  information  be  collected  concern- 
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i«t*  rf  «taPBunif'  5ar  mmmi«fffr  anc  iur  iiuiisr  ?iurit(HK%. 

31.  Tiit  -ofi«(Ti  rf  vicif  T-Hrbsiziiiii^  in  iii*e  Jk»r*ii  rf  ii«x> 
^ratit  ^CFttunif  i^  t>;  Tender  chfiiciih  niif  -e;HUiidi«iiiiiein  rf 
ift#ywBHerr  itBcmmuk  5iir  xiit  Ittrariimr  rf  "srafiK:.  Bud  Tiiraf 
"tt*  JuveefaR-  «HrimHi}T  viiii  niie  indiiatmiin!  rf  uur  nutoid 
WB^BTWBT%  Tut  jDPPx^aniiiiiL  iir  inixapraiaE  rf  «u«l  Truci- 
iraaifr  -wiiuid  t#t  iix'jsi  Imiffcul  ^l•  "LUt-  jprrrnJ  rf  ttpht  "unsfiit.. 
and  ai«an^  *4»  xiiit  ^amd  «iiuuic  l»f  fcdnp*«e  in  ^iaitf  5ar 

11L.  Tit*  murucft  rf  £?#i#c  "^fca^cr^  wtmiiiiwc  tTuI  "cifr 
cbwaiHinij  rf  ^ta^aii*  "W  etjC  euc  «ennHTiC  iuna^  5<r  pur- 
wm&  rf  1^'^iuniBTainj  iy  irngKtiiiL  sr»ir**2f  ?;aia«k  kuc  iJ»i» 
imitfr  ii-  aianfr  xiif  -vTir*erF  and  mvrvt&t  "sut-  «mn>aiJt  «ir 
^BtiEX  vtrwer*  airrmr  xnii*^  <tf  Qroixgiru  Tuspe  iurr^  nj- 
THtttrr  ifffQL  pur  irna«r  irrarKtiin}  ^^flr  2(  .(•■'♦(  /J(K'  ac?«ef  rf 
fertiW  Jmiti.  acidmr  u  auarier  rf  tt  Tnilhin:  li'.mH*  anc  «pr^ 
^anii  nuucmfd  miliioL  a^iliar^  rf  i^xbiiit  -w«ahiL :  anc  ji  if 
*niim*ruic  "Stiat  ly  iubx  ^^unierTTiu'  ta&  urKiec^  anc  in" 
iruiasmr  tHit  ^itier  ynwar  dfn^icnftid  il  ^itmHfrj^ir.n:  -viu. 
tfiora^e  anc  mSwr  ^tc^h  fid?T  xurat  ^hih*  a*  mu«L  land 
ckl  i#V  TwiiamtBC  in  ii*t  ^p^i^x  nui?  rf  "cih-  "Tinvic  ?iuaeE. 
x  »  CHfsmftiit  xi.  onmanut  liit  wiIwraaL  rf  oeu.  vi^t  n 
Twar  "U»  «r»  adjiitiiiing  in^anioL  anc  i*:*wgr  aen^HianiiJiflin 
wist  ii£T%Hiaac  and  aSfar  iH«f  rf  *ut*t  smanm  »  *it- 
•woirpe  *ti»  iis&sBi  T^ahtt  rf  ^iit  veier  iz  -ait  ri»«r«BBi 
mixxfber  rfjw^ufe 

2£   l^iftte  aid  'QsrsBiL  oiifflrvnjb  dresnrTtfft  "*«:  muri'^ 

«u^b  rzDmmgr  s»  *r»  dproifn.  jgowec  axmiaiiit  inr  intiiHnmal 
imasiiBBBb.  3VE&&  ^uudi*  tteaipi»d  ^k>  ap^Eiinj  ji^wer  nil  marc- 
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waterways  are  confined  to  certain  natural  lines,  it  is  clear 
that  railways  can  so  control  transportation  as  to  leave  the 
waterways  insufficient  traflic  to  support  the  requisite  ves- 
sels and  terminals.  The  railways  nave  accordingly,  save 
in  certain  exceptional  cases,  substantially  absorbed  the 
traffic  of  the  country,  and  unless  the  present  unrestricted 
and  short-sighted  competition  between  the  two  systems 
is  intelligently  adjustea  they  will  continue  to  do  so.  So 
large  a  portion  of  railway  traffic  is  free  from  water  compe- 
tition tnat  railways  can  readily  afford  to  so  reduce  rates 
on  those  portions  affected  by  such  competition  as  to  de- 
stroy the  profits  of  the  water  lines  without  appreciably 
affecting  the  profits  of  the  rail  systems  which  recoup  these 
reductions  by  higher  rates  elsewhere.  This  has  been  the 
case  with  most  of  the  great  inland  waterways,  excepting 
the  Great  Lakes  where  the  conditions  of  water  and  traffic 
approach  those  of  open  seas.  In  spite  of  the  great  in- 
crease of  traffic  and  the  continued  improvement  of  water- 
ways, the  total  river  traffic  of  the  country  has  steadily 
decreased  both  proportionately  and  absolutely,  with  the 
result  that  few  rivers  are  used  to  anything  approaching 
their  full  capacity.  It  will  not  relieve  traffic  congestion 
to  improve  our  waterways  unless  the  improved  water- 
ways are  used;  hence  it  is  obvious  that  relief  from  the 
existing  congestion  by  waterway  improvement  can  be 
made  permanently  effective  only  through  such  coordina- 
tion of  rail  and  water  facilities  as  will  insure  harmonious 
cooperation  rather  than  injurious  opposition. 

commercial  6.  Existing  data  as  to  the  nature  and  amount  of  the  in- 
ternal commerce  of  the  country  are  extremely  meager  and 
incomplete.  Such  information  is  essential  to  the  intelli- 
gent treatment  of  the  inland  waterways,  and  it  is  desir- 
able that  means  be  employed  to  obtain  it. 

Purification.  7  Improvements  of  navigation  in  inland  waterways  in 
the  main  afTect  favorably  the  purity  of  the  waters  and  the 
regularity  of  the  supply,  and  these  objects  should  be  care- 
fully kept  in  mind.  The  increasing  pollution  of  streams 
a.  h-x.  by  soil  wash  and  other  waste  substances  connected  with  a 
growing  population  reduces  the  value  of  the  water  for 
manufacturing  purposes,  and  renders  the  water  supply 
for  communities  injurious  to  and  often  destructive  of 
human  life.  The  prevention  of  these  evils  should  be  con- 
sidered in  any  scheme  of  inland  waterway  improvement. 
tionCg,m°ntH"  **•  Engineering  works  designed  to  improve  navigation 
affect  favorably  the  regimen  of  the  streams,  including 
floods  and  low  waters.  The  annual  floods  of  the  United 
States  occasion  loss  of  property  reaching  many  millions 
of  dollars  with  considerable  loss  of  life,  while  the  low 
water  of  late  summer  involves  large  loss  in  diminished 
water  supply,  in  reduced  power,  and  in  the  fouling  of 
streams  with  consequent  disease  and  death.  It  has  l>een 
claimed  that  in  specific  cases  the  cost  of  works  required 
both  to  control  floods  and  meet  the  needs  of  commerce 
would  be  less  than  the  amount  of  this  loss.  It  is  desir- 
able that  more  detailed  information  be  collected  concern- 
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uses  of  river  systems;  and  these  uses  must  necessarily  be 
considered  together.  Information  concerning  water 
power  in  the  several  States  and  sections  is  incomplete,  yet 
it  is  known  to  be  a  vast  and  intrinsically  permanent  asset 
which  should  be  utilized  for  the  benefit  of  the  people  of 
the  country,  in  whose  interests  it  should  be  administered 
with  careful  regard  for  present  and  prospective  conditions. 
The  facts  ascertained  m  certain  specific  cases  furnish  a 
basis  for  the  claim  that  the  value  of  the  power  would  pay 
the  cost  of  all  engineering  and  other  works  required  in  such 
cases  to  control  tne  streams  for  navigation  and  other  uses. 
In  the  light  of  recent  progress  in  electrical  application,  it 
is  clear  that  over  wide  areas  the  appropriation  of  water 
power  offers  an  unequaled  opportunity  for  monopolistic 
control  of  industries.  Wherever  water  is  now  or  will 
hereafter  become  the  chief  source  of  power,  the  monopo- 
lization of  electricity  produced  from  running  streams 
involves  monopoly  of  power  for  the  transportation  of 
freight  and  passengers,  for  manufacturing,  and  for  sup- 
plying light,  heat,  and  other  domestic,  agricultural,  and 
municipal  necessities,  to  such  an  extent  that  unless  regu- 
lated it  will  entail  monopolistic  control  of  the  daily  life 
of  our  people  in  an  unprecedented  degree.  There  is  here 
presented  an  urgent  need  for  prompt  and  vigorous  action 
oy  State  and  Federal  governments. 

Rtoumation.  14.  Any  comprehensive  system  of  improvement  of 
inland  waterways  will  necessarily  affect  the  drainage  or 
reclamation  of  swamp  and  overflow  lands,  which  are 
mainly  rich  alluvial  tracts  largely  along  or  near  water- 
ways. The  construction  of  dikes  and  levees  or  bank- 
protective  works  and  the  deepening  of  channels  are  often 
closely  connected  with  means  of  control  both  of  overflow 
and  of  underflow  by  drainage.  It  is  estimated  that  there 
are  77,000,000  acres  of  such  land,  now  unproductive, 
but  which  with  drainage  and  protection  from  overflow 
will  have  an  exceptionally  high  agricultural  value;  if 
divided  into  40-acre  farms  these  lands  will  furnish  homes 
for  some  10,000,000  people. 

Coordination.  \§t  The  control  of  waterways  on  which  successful 
navigation  depends  is  so  intimately  connected  with  the 

f>revention  of  floods  and  low  waters,  and  works  designed 
or  these  purposes;  with  the  protection  and  reclamation  of 
overflow  lands,  and  works  designed  therefor;  with  the 
safeguarding  or  banks  and  maintenance  of  channels,  and 
works  employed  therein;  with  the  purification  and  clari- 
fication or  water  supply,  and  works  designed  therefor  in 
conjunction  with  interstate  commerce;  with  control  and 
utilization  of  power  developed  in  connection  witli  works 
a.  f-xi  n.  for  the  improvement  of  navigation ;  with  the  standard- 
izing of  methods  and  facilities  and  the  coordinating  of. 
waterway  and  railwav  instrumentalities;  and  through- 
out the  larger  area  of  the  country  with  reclamation  by 
irrigation  and  drainage,  and  works  designed  primarily 
for  these  purposes — that  local  and  specialquestions  con- 
cerning the  control  of  waterways  should  be  treated  as  a 
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HT,.  Whife  iCPHCflft  dcriTRs  ir  ruin  mnr  lhr^uniuiii*  x  i»  ^^  * 
*Hfe~*r  «x~2uu:  "iie  !nr??iiE  ttuiu*  if  mr  miiuut  ^nnai^irjir 
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conditions  and  be  adapted  to  the  attainment  of  maxi- 
mum benefits  at  the  minimum  cost. 
physical  data.      20.  Existing  data  concerning  the  volume,  regimen,  and 
F  other  physical  features  of  most  streams  are  meager  and 

imperfect.  Since  plans  for  improving  and  controlling  the 
waterways  and  utilizing  the  waters  must  rest  on  these 
facts,  it  is  desirable  that  means  be  employed  to  extend 
and  perfect  physical  data  relating  to  the  navigable  and 
source  streams  of  the  country. 

21.  The  benefits  of  a  comprehensive  system  of  water- 
way improvement  will  extend  to  all  the  people  in  the 
several  sections  and  States  of  the  country ;  and  the  means 
employed  should  be  devised  so  far  as  possible  to  distribute 
the  cost  eauitably  through  cooperation  between  Federal 
agencies,  States,  municipalities,  communities,  corpora- 
tions, and  individuals. 

22.  In  order  to  improve  the  inland  waterways  for  navi- 
gation and  at  the  same  time  coordinate  the  agencies  and 
means  of  transportation,  develop  the  collateral  benefits 
of  waterway  improvement^  adapt  all  natural  and  indus- 
trial conditions  related  with  waterways  to  the  attain- 
ment of  maximum  benefits  at  the  minimum  cost,  and 
perfect  means  for  distributing  the  cost  equitably  between 
Federal  agencies.  States,  municipalities,  communities, 
corporations j  ana  individuals  in  a  prompt  and  efficient 
ana  economical  manner,  it  is  desirable  to  maintain  an 
administrative  agency  with  large  powers  for  the  investi- 
gation and  elaboration  of  projects  under  suitable  legisla- 
tive regulation. 

23.  The  immediate  use  of  natural  resources  in  the  rapid 
development  of  the  country  are  often  allowed  to  stand  in 
the  way  of  more  beneficient  and  permanent  utilization. 
This  is  especially  true  of  all  resources  connected  with 
running  waters,  the  substantial  value  of  which  has  not 
been  adequately  appreciated.  It  is  clearly  practicable, 
without  undue  expense  or  interference  with  current  use, 
to  carry  out  broad  plans  for  the  complete  development 
of  the  resources  of  the  country,  and  thus  assure  to  the 
greatest  number  of  people  the  greatest  good  for  both  the 
present  and  the  future;  while  if  this  is  not  done  the  tem- 
porary or  partial  development  of  these  resources  will 
prevent  their  full  utilization  for  the  general  benefit. 
Steps  should  be  taken  without  delay  to  outline  and 
initiate  the  more  pressing  projects  of  conservation,  and 
to  apply  practically  the  pnnciple  of  conservation  before 
it  is  too  late. 

24.  Our  unsurpassed  natural  wealth  and  the  eagerness 
of  our  people  for  immediate  results  regardless  of  future 
needs  have  led  to  a  policy  of  extravagant  consumption  of 
national  resources  and  to  an  encouragement  of  monopoly, 
whereby  an  excessive  share  of  such  resources  has  been 
diverted  to  the  enrichment  of  the  few  rather  than  pre- 
served for  the  equitable  benefit  of  the  many.  Monopo- 
listic tendencies  nave  appeared  (a)  in  the  extensive  con- 
trol of  mineral  fuels  on  public  lands,  whereby  large  values 
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lion  with  interstate  commerce  shall  take  full  account  of 
l~*"  transfer  facilities  and  sites,  and  of  the  location  of  tracks, 
grades,  bridges,  dams,  depots,  and  other  works  on  navi- 
gable and  source  streams  with  a  view  to  equitable  coop- 
eration between  waterway  and  railway  facilities  for  tne 
promotion  of  commerce  and  the  benefit  of  the  people. 

Railway*:  wa-     D.  Wo  recommend  that  any  plans  for  improving  the  in- 
terwaya.  jan(j  watCrways  shall  take  account  of  the  present  and 

prospective  relation  of  rail  lines  to  such  waterways,  and 
shall  ascertain  so  far  as  may  be  whether  such  waterways 
when  improved  will  be  effectively  used  in  the  face  of 
railway   competition;  and    that    the   relations   between 

5.  railways  and  waterways  be  further  examined  with  the 

purpose  of  devising  means  of  rendering  the  two  systems 
complementary  and  harmonious  ami  making  such  fair 
division  of  traffic  that  rates  and  management  may  be 
coordinated  economically  and  with  benefit  to  the  country. 
dau!,nTnorc,Kl  ^-  ^°  recommend  the  adoption  of  means  for  ascer- 
taining regularly  all  facts  related  to  traffic  on  the  inland 

*■  waterways,  and  for  publishing  the  same  in  a  form  suitable 

for  general  use. 

Physical  data,     p    ^y0  recommoll(]  the  adoption  of  means  for  ascer- 
taining and  rendering  available,  at  such  rate  as  to  meet 

n-  public  necessities,  all  requisite  data  related  to  the  physical 

character  and  general  utility  of  the  navigable  and  source 
streams  of  the  country. 
andn^g!u2tilonn  0.  We  recommend  that  hereafter  any  plans  for  the 
use  of  inland  waterways  in  connection  with  interstate 
commerce  shall  regard  the  streams  of  the  country  as  an 
asset  of  the  people,  shall  take  full  account  of  the  con- 

23,24:  i,  ii.     servation  of  all  resources  connected  with  running  waters, 
and  shall  look  to  the  protection  of  these  resources  from 
and  to  their  administration  in  the  interests  of 


the  people. 
^Reuef  ot  con-     H    ^o  reC(,nimemi  timt  t\ie  Congress  be  asked  to  make 

suitable  provision  for  improving  the  inland  waterways  of 
the  United  States  at  a  rate  commensurate  with  the  needs 
of  the  people  as  determined  by  competent  authority;  and 
we  suggest  that  such  provision  meet  these  requisites,  viz: 

i-fi.17,22:  ni.expcrt framing  of  a  definite  policy;  certainty  of  continuity 
and  coordination  of  plan  and  work;  expert  initiative  in 
the  choice  of  projects  and  the  succession  of  works;  free- 
dom in  selection  of  projects  in  accordance  with  terms  of 
cooperation;  and  the  widest  opportunity  for  applying 
modern  business  methods. 

Legislation.  j,  \\0  recommend  that  the  Congress  be  asked  to  au- 
thorize the  coordination  ami  proper  development  of  exist- 
ing public  services  connected  with  waterways:  and  wo 
suggest  that  such  enactment  might  provide  that  the 
President  of  the  United  States  be  authorized,  with  the 
advice  and  consent  of  the  Senate,  to  appoint  and  organize 

1-24:  a-h.  a  National  Waterways  Commission  touring  intocoordina- 
tion  the  Corps  of  Engineers  of  the  Army,  the  Bureau  of 
Soils,  the  forest  Service,  the  Bureau  of  Corporations, 
the  Reclamation  Service,  and  other  branches  or  the  pub- 
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Among  the  reasons  for  such  a  conference  are  the  following: 

1.  Hitnerto  our  national  policy  has  been  one  of  almost  unrestricted 
disposal  of  natural  resources,  ana  this  in  more  lavish  measure  than  in 
any  other  nation  in  the  world's  history;  and  this  policy  of  the  Federal 
Government  has  been  shared  in  by  the  constituent  States.  Three 
consequence  have  ensued:  First,  unprecedented  consumption  of  natural 
resources;  second,  exhaustion  of  these  resources,  to  the  extent  that  a 
large  part  of  our  available  public  lands  have  passed  into  great  estates 
or  cornorato  interests,  our  forests  arc*  so  far  depleted  as  to  multiply  the 
cost  of  forest  products,  and  our  supplies  of  coal  and  iron  ore  are  so  far 
reduced  as  to  enhance  prices;  and  third,  unequaled  opportunity 
for  private  monopoly,  to  the  extent  that  both  the  Federal  and  State 
sovereign  tie  have  been  compelled  to  enact  laws  for  the  protection 
of  the  people.  \ 

2.  We  are  of  opinion  that  the  time  has  come  for  considering  the  policy 
of  conserving  these  material  resources  on  which  the  permanent  pros- 

Serity  of  our  country  and  the  equal  opportunity  of  all  our  people  must 
epend;  we  are  also  of  opinion  that  the  policy  of  conservation  is  so 
marked  an  advance  on  that  policy  adopted  at  the  outset  of  our  national 
career  as  to  demand  the  consideration  of  both  Federal  and  State  spon- 
sors for  the  welfare  of  the  people. 

3.  We  are  of  opinion  that  the  conference  may  best  bo  held  in  the 
national  capital  next  winter,  and  that  the  conferees  should  comprise 
the  governors  of  all  our  State  and  Territories,  a  limited  number  of 
delegates  to  be  appointed  by  each  governor,  and  representatives  from 
leading  organizations  of  both  State  and  national  scope  engaged  in  deal- 
ing with  natural  resources  or  with  practical  questions  relating  thereto. 

We  have  the  honor  to  ask  that  in  case  you  concur  in  our  view  you  call 
such  a  conference. 

Respectfully  submitted. 

Thkodork  K.  Hukton, 

Chairman. 
W  J  McGkk, 

Srcntary. 

In  his  Memphis  address  on  October  4  the  President 
announced  the  intention  of  calling  such  a  conference,  and 
on  November  i:$  he  issued  invitations  to  the  governors  of 
the  States  and  Territories  to  meet  at  the  White  House 
May  13  15,  1908;  the  conferees  to  comprise  also  three 
assistants  or  advisors  to  be  selected  by  each  governor; 
the  Senators  and  Representatives  in  the  Sixtieth  Con- 
gress; the  members  of  the  Inland  Waterways  Commis- 
sion, and  representatives  of  certain  national  organiza- 
tions dealing  with  natural  resources.  The  Commission 
anticipates  from  the  deliberations  .of  this  conference 
results  of  the  utmost  value  as  regards  both  conditions 
and  policies, 
coordination.  H.  The  clauses  in  the  same  instrument  declaring  that 
"the  time  has  come  for  merging  local  projects  and  uses  of 
the  inland  waters  in  a  comprehensive  plan  designed  for  the 
benefit  of  the  entire  country,"  and  that  "such  a  plan 
should  consider  and  include  all  the  uses  to  which  streams 
may  be  put,"  has  received  attention;  and  while  the  con- 
is,  ai, 22  a.  i.  sideration  resulted  in  several  of  the  foregoing  findings 
and  recommendations,  the  time  and  means  at  the  dis- 
,  posal  of  the  Commission  have  been  wholly  insufficient  to 

frame  a  comprehensive  plan  extending  in  detail  to  all  the 
waterways  of  the  country.  The  task  is  large,  and  is  af- 
fected by  projects  for  improving  waterways  and  opening 
canals  for  navigation  and  other  purposes  which  are  now 


i:t 


*T;j    » 


!_' 


>    i~ 


i»-i-*n_  -.a. 


80  REPORT   OK   THK   1KLAKD   WATERWAYS  COMMISSION 

received  attention  and  has  resulted  in  the  eighth  and 
ninth  of  the  foregoing;  Recommendations;  yet  pending  the 
recommendation  of  the  "comprehensive  plan  alluded  to 
in  the  preceding  paragraph,  it  would  be  premature  to  sub- 
mit estimates  or  cost. 

TV.  The  suggestion  that  "the  reports  of  the  Commis- 
sion shall  include  both  a  general  statement  of  the  problem 
and  recommendations  as  to  the  manner  and  means  of 
oonummtton.  attacking  it"  has  received  consideration  and  has  led  to 
the  foregoing  Findings  and  Recommendations.  The 
Commission  is,  however,  fully  aware  of  the  incomplete- 
ness of  this  report ,  and  is  desirous  of  continuing  in  vestiga- 
(ion  and  discussion  with  a  view  to  further  action. 

V.  It  is  to  be  understood  that  the  inquiries  and  con- 
clusions herein  are  of  general  character,  and  that  the  men- 
Qualification,  tion  of  any  stream  or  project  does  not  involve  expression 
of  opinion  as  to  the  desirability  or  practicability  of  doing 
work  upon  it. 

Respectfully  submitted. 

Theodore  E.  Bcrton, 

Chairman. 
Francis  G.  Xewlaxds. 
TVm.  Warner. 
J.  II.  Bankheai>. 
W  J  McGee. 
F.  II.  Newell. 

GlFFORD  PlNOHOT. 

Herbert  Knox  Smith. 


SUPPLEMENTARY  REPORT  OF  COMMISSIONER  GENERAL, 
ALEXANDER  MACKENZIE 

1.  Asa  meml>cr  of  the  Inland  Waterways  Commission,  I  am  in 
accord  with  the  general  principles  enunciated  as  proper  for  consider- 
ation in  connection  with  the  preparation  of  plans  for  improvement 
and  control  of  inland  waterways:  and  with  recommendations  which 
advise  suitahle  provision  for  continuing  the  improvement  of  inland 
waterways  at  a  rate  commensurate  with  the  requirements  of  com- 
merce; and,  so  far  as  justifiable,  with  cooperation  l>etween  Federal 
agencies  and  States,  municipalities,  and  communities  with  a  view  to 
a  distribution  of  costs  and  benefits;  and  1  am  in  accord  with  a  sug- 
gestion that  in  the  carrying  out  of  examinations  and  surveys  and  in 
the  making  of  plans  of  improvement  of  inland  waterways,  such 
consideration  be  given  by  the  War  Department  to  the  subject  of 
water  power,  floods  and  low  water,  drainage,  and  such  other  related 
subjects  as  may  have  a  l>earing  upon  the  improvement  of  navigation 
and  such  as  Congress,  in  its  wisdom,  may  provide  for. 

2.  I  am  in  the  fullest  accord  with  recommendations  looking  to  the 
protection  to  the  greatest  extent  of  the  natural  resources  of  the 
country,  both  in  their  relation  to  the  interests  of  navigation  and  in 
the  interest  of  multiplving  prosperous  homes;  and  1  am  in  accord 
with  the  thought  of  utilizing  such  resources  in  every  legal  and  proper 
way  with  a  view  to  recompensing  the  Government  for  expenditures 
mad*  in  carrying  out  improvements. 
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An  ample  fund  should  bo  provided^  to  bo  reinforced  from  time  to 
time  either  by  legislative  appropriation  or  by  bond  issue,  and  the 
administrative  board  or  commission  should  be  given  the  power,  not 
only  to  investigate  projects,  but  also,  when  determined  to  be  feasible, 
to  enter,  with  the  approval  of  the  President,  upon  their  immediate 
execution;  but  the  power  should  be  limited  so  as  to  prevent  such 
administrative  body  from  entering  into  any  contract  unless  there  are 
sufficient  unappropriated  moneys  in  the  fund  to  meet  the  cost  thereof . 

Unless  some  method  of  construction  and  development,  insuring 

Erompt  decision  and  execution  and  continuous  and  consecutive  work 
y  a  body  of  experts  is  adopted,  I  fear  that  the  best  of  projects  may 
be  wrecked  in  the  shoals  and  quicksands  of  legislation. 

Francis  G.  Newlands. 
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a  stream,  such  stream  has  been  divided  into  sections.  In  the  second 
column  is  given  the  distance  between  the  terminals  of  such  sections, 
the  names  of  the  points  so.  connected  appearing  in  column  3.  In 
the  fourth  column  appears  the  total  navigable  length  of  the  stream 
so  far  as  could  be  learned  from  official  sources.  In  the  fifth  column 
Is  given  the  depth  at  low  water,  in  feet,  of  the  stream  under  consid- 
eration. In  case  such  depth  varies  between  different  points  the 
variation  is  shown  in  connection  with  data  appearing  in  columns  2 
and  3.^  Column  G  of  the  table  gives  the  freight  tonnage  of  each 
stream  by  periods  as  reported  by  the  Government  engineers.  Where 
such  commerce  over  different  sections  of  the  stream  possesses  special 
characteristics,  these  are  indicated  in  connection  with  data  appearing 
in  columns  2  and  3.  Column  7  contains  the  names  of  transporta- 
tion companies  operating  on  a  given  stream,  but  not,  as  a  rule,  the 
names  of  individual  vessel  owners.  Finally,  iti  the  eighth  column, 
under  the  head  of  "Remarks"  appear  striking  facts  connected  with  a 
given  stream,  which  have  been  largely  compiled  from  the  reports  of 
the  United  States  Chief  of  Engineers. 

GENERAL  PHYSICAL  CHARACTERISTICS  OF  NAVIGABLE 

STREAMS 

The  physical  characteristics  of  the  more  important  members  of  the 
several  great  natural  groups  of  rivers  are  as  follows: 

A.  Tributaries  to  the  Atlantic. — Streams  draining  the  Atlantic  slope 
descend  from  the  highlands  and  mountains  of  the  great  Appalachian 
system  (the  Green  and  White  mountains,  Adironuacks,  Alleghenies, 
etc.)  and  flow  into  the  ocean  after  traversing  the  plains  and  valleys 
intervening  between  the  mountainous  regions  and  the  sea.  Few  of 
these  streams  connect  with  one  another,  being  isolated  by  the  topog- 
raphy of  the  country.  Of  the  Atlantic  tributaries  only  one,  the 
Hudson  River,  possesses  much  national  importance.  In  their  geo- 
graphical seuuenee,  proceeding  from  north  to  south,  the  important 
streams  of  this  system  are  as  follows:  In  New  England  may  be 
mentioned  the  Penobscot,  Kennebec,  Saco,  Piscataqua,  Merrimac, 
Connecticut,  and  Housatonic.  Of  these  the  most  important  is  the 
Connecticut,  which  in  connection  with  Long  Island  Sound  provides  a 
water  route  between  New  York  City,  Hartford,  and  other  points  in 
the  State  of  Connecticut.  Farther  south  is  the  Hudson,  which  has 
already  been  mentioned.  This  river,  which  the  FJrie  Canal  unites  at 
Buffalo  with  the  Great  Lakes,  forms  a  link  in  the  vast  system  of 
inland  navigation  whose  extreme  points  are  Duluth  and  Chicago  in 
the  West  and  New  York  City  in  the  East.  The  Hudson  River,  in 
connection  with  the  Ohamplain  Canal  and  Lake  Champlain,  also 
affords  a  water  route  between  New  York  City  and  various  points  in 
Canada  reached  bv  the  Richelieu  River  and  the  Canadian  Chambly 
Canal." 

The  Delaware  River,  on  which  is  situated  Philadelphia,  the  Susque- 
hanna, the  Potomac,  flowing  past  Washington,  and  the  James, 
whose  head  of  navigation  is  at  Richmond,  104  miles  from  the  mouth, 
are  not  navigable  above  tidewater  for  the  reason  that  the  four  streams 
cross  what  is  known  as  the  ''fall  line."6  The  Potomac  and  James 
are  navigable  for  ocean-going  vessels  through  improvements  made 

<»V6tillart,  La  Navigation  mix  Ktats  Unin,  pp.  78—81. 

6  Johnson,  Ocean  and  Inland  Water  Transportation,  1906,  p.  327. 
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ing  from  its  confluence  with  the  Missouri,  some  20  miles  above  St. 
Louis,  to  St.  Paul-  and  the  lower  Mississippi,  from  the  mouth  of  the 
Missouri  to  New  Orleans. 

The  Ohio  River  is  formed  at  Pittsburg,  now  the  most  important 
river  town  in  the  country,  by  the  confluence  of  the  Allegheny  and 
Monongahcla  rivers.  The  total  length  of  the  Ohio  from  Pittsburg 
to  Cairo  is  967  miles,  and  on  its  course  to  the  Mississippi  the  Ohio 
receives  a  number  of  important  tributaries,  which  for  tne  most  part 
are  navigable  naturally  and  on  which  through  communication  exists 
in  consequence  of  improvements  made  by  the  Government,  by  States, 
or  by  private  enterprise.  Most  of  these  tributaries  flow  from  the 
south.  The  Great  Kanawha  of  West  Virginia  contributes  much  to 
the  coal  traffic  of  the  Ohio.  Other  important  tributaries  are  the 
Tennessee,  Cumberland,  Kentucky,  and  Muskinpum.  The  Ohio  is 
also  connected  by  the  Ohio  and  Erie  canal  with  Lake  Erie.  As 
shown  in  Table  3,  the  Ohio  River  has  a  larger  traffic  than  the  Missis- 
sippi and  traverses  a  rich  section  whose  agriculture  and  industries 
are  highly  devehmed.  An  enormous  tonnage  originates  at  Pittsburg 
and  along  the  Monongahela  and  Allegheny  rivers  above  that  city. 
The  Ohio  receives  at  Pittsburg  coal  from  the  rich  fields  of  Pennsyl- 
vania and  West  Virginia  and  takes  it,  together  with  iron  and  steel 
products,  to  Cincinnati,  Louisville,  and  other  portions  of  the  Missis- 
sippi Valley,  including  New  Orleans.  There  is  some  movement 
or  sugar  upstream. 

Of  the  tributaries  to  the  Mississippi,  exclusive  of  those  connected 
with  the  Ohio,  the  longest  is  the  Missouri,  which  has  lost  its  former 
importance.  Another  tributary  of  importance  is  the  Illinois,jointly 
improved  by  the  Government  and  by  the  State  of  Illinois.  Farther 
south  important  Mississippi  tributaries  include  the  Arkansas,  Oua- 
chita, Yazoo,  and  Red. 

E.  Tributaries  to  (he  Pacific. — The  Pacific  tributaries,  as  shown  on 
the  map,  are  not  so  numerous  as  those  composing  the  two  other 
groups.  Like  the  Atlantic  tributaries,  they  fail  to  connect  with  one 
another  so  well  as  those  of  the  Gulf  territory.  In  California  impor- 
tant rivers  flowing  into  San  Francisco  Bay  are  the  San  Joaquin  and 
the  Sacramento,  both  of  which  reach  the  valley  of  California. 

The  most  important  river  of  the  Pacific  coast  is  the  Columbia, 
with  its  two  principal  affluents,  the  Willamette  and  the  Snake.  Until 
several  years  ago  navigation  of  the  Columbia  was  obstructed  by  the 
falls  in  the  river  at  the  Cascades.  By  means  of  a  canal  and  locks 
this  obstruction  has  been  overcome  by  the  Government  and  the 
stream  made  navigable  as  far  as  The  Dalles,  about  250  miles  from 
the  ocean.  Freight  carried  to  this  point  is  now  transported  around 
the  rapids  in  the  river  by  means  of  a  portage  road,  but  the  Govern- 
ment nas  begun  the  construction  of  a  system  of  locks,  which,  with 
the  canal—  about  5  miles  long — is  expected  to  provide  an  all-water 
route  from  the  mouth  of  the  Columbia  to  Priests  Kapids,  in  Washing- 
ton, more  than  500  miles  from  the  sea.  A  number  of  streams  tribu- 
tary to  Puget  Sound  are  of  value  for  both  navigation  and  logging 
purposes,  but  all  appear  to  be  liable  to  the  obstructions  generally  found 
in  streams  flowing  through  a  heavily  wooded  country.  Among 
these  tributaries  arc  the  Skagit  and  its  tributaries,  the  Snohomish, 
the  Snoqualmie,  and  the  Stillaguamish.tt 

"Chief  of  Engineer'  Report,  1005,  p.  007. 
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2.  COMMERCE  ON  INTERIOR  RIVERS 


FLOATING  EQUIPMENT 
TYPES   OP   VESSELS    EMPLOYED 

Vessels  employed  on  western  rivers  may  be  divided  into  two  gen-  . 
eral  classes:  (a)  Those  provided  with  their  own  propelling  machinery, 
such  as  packet  boats  engaged  in  transporting  passengers  and  general 
merchandise,  towboats  used  for  towing  or  pushing  barges,  ana  gaso- 
line boats  used  for  the  transportation  of  passengers  and  light  freight. 
Packets  are  constructed  with  either  side-wheels  or  stern- wheels.  Tow- 
boats  are  principally  of  the  stern-wheel  type,  and  gasoline  boats  are 
either  stern-wheel  or  screw  propelled.  (6)  All  earners  that  have  to 
be  towed  or  moved  by  external  means,  such  as  coal  barges  or  decked 
merchandise  barges.  In  addition  to  these  a  large  number  and  variety 
of  craft  are  used  in  maintaining  traffic  and  the  proper  condition  of 
the  waterways,  such  as  snag  boats,  derrick  boats,  repair  and  pump 
boats,  and  quarter  boats  employed  as  storage  or  supply  boats  and  as 
house  boats  for  employees. 

These  two  general  classes  of  boats  are  the  result  of  long  experience, 
and  the  types  adopted  appear  to  be  peculiarly  fitted  for  the  service 
under  existing  circumstances. 

The  requirements  for  a  river  steamboat  are  said  to  be  such  speed 
as  has  been  found  economical  for  the  service  engaged  in,  the  least 
possible  load  draft,  and  such  freight  and  passenger  capacity  as 
the  usual  run  of  business  warrants.  In  the  case  of  the  towboat  large 
reserve  propelling  power  is  an  important  item.  In  the  coal  trade 
river  men  divide  cargo  vessels  engaged  in  this  business  into  two 
classes,  known,  respectively,  as  (a)  coal  barges,  size  135  by  26  by 
8J,  cost  $1 ,000,  carrying  550  short  tons  of  coal,  employed  mainly  in  the 
trade  to  Cincinnati,  Ijouisville,  and  other  Ohio  river  points;  (6)  coal 
boats,  size  175  by  26  by  10,  cost  $850,  carrying  from  1,000  to  1,200 
tons  of  coal,  employed  chiefly  in  the  "long-river"  trade  to  ftew 
Orleans,  where  they  are  sold  for  firewood,  shacks,  etc. 

The  so-called  model  barges  are  decked  over  and  are  employed  chiefly 
to  carry  steel,  nails,  wire,  etc.,  down  and  to  bring  back  molasses, 
sugar,  and  lumber.     Size  225  by  36  by  10,  cost  $6,000  to  $20,000. 

Steel  barges  on  the  Ohio.  —The  use  oif  steel  barges  in  the  Ohio  river 
coal  trade  is  as  yet  only  experimental.  There  can  be  no  question  as 
to  the  desirability  of  this  tyi>e  of  craft,  but  experienced  river  men 
point  to  the  initial  cost,  coupled  with  interest  thereon,  and  to  main- 
tenance in  the  way  of  cleaning  and  painting,  as  objections  tending  to 
make  the  use  of  steel  barges  for  the  transportation  of  coal  to  the  southern 
market  impracticable.  Another  obstacle  is  the  limited  number  of 
trips  that  can  be  made  under  present  river  conditions.  The  average 
number  of  such  trips  per  annum  runs  less  than  2;  actual  average  1.85. 

On  the  other  hand,  there  are  those  who  believe  implicitly  in  the 
adaptability  of  the  steel  barge  to  the  river  trade.     Among  these  is 
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Table  6 — Classification  by  size  of  vessels  composing  the  steam  tonnage  of  the  interior 

rivers,  1888  to  1907 


Year  ending 

Class 
100 

Ho. 

A,*  to 
twin. 

Tons. 

Class  B,lnoto 
500  tons. 

Class  C,  500  to 
1  ,000  tons. 

Class  I>,  L.iNH. 

to  2,500  tons. 

Total. 

June  30— 

No. 

Tons. 

No. 

72 

07 
71 

Tom* 

NO. 

Tons, 

No, 

Tons. 

16S8 

m 
m 

m 

20,824 
27,278 
20,475 

438 
403 
47* 

103.387 
103,358 
101 1 336 

50,405 
49,026 
48,878 

26 
23 
22 

33,330 
30,164 

1,122 
1.114 

1,087 

314,03a 

ISO---.-. 

300.826 

IBM*... 

LfLV-J" 

18014 

IS02,. „....,„.. 
igo3 .__._, 

m 

S74 
573 

m 

560 
677 
609 

U08 

654 

7.f7 
754 
816 
002 

!HN 

1,054 
1,000 

aM03 

28,980 

is, j 7d 
->,sn 

29,232 
29,fi06 

90,130 

an  ,.-.*» 

u,m 

:w,97i 
37,372 
30,989 

470 
4S0 
4:r. 
■L* 
405 
303 
380 
380 
370 
3fll 

m 

loo 

340 
340 
330 
325 

'.i:,,v.4 

W.7A2 
00,242 
Mi»S 

80,730 

W.)..ri71 
78,926 

7S.11JX.' 

74,743 
74,477 

7  .',■>•> 

70 
75 
71 
67 
03 
fit! 
06 
64 
07 
67 
66 
M 
03 
AS 
51 
53 

51,155 
30,710 
47,703 
44,015 
41,040 

484an 

43,047 
42,441 
44,171 
44,346 
43,208 
43,045 
41,257 
38,509 
11,784 
34,486 

2L 
18 
17 
15 

9 

12 

0 
12 
10 

9 

j 

10 

0 

8 
7 

s 

36,770 
23,433 

21,300 
18,*05 
17,365 
13,  m 
17,381 
14,760 
12,752 

15,185 

11,563 
§,904 

AL\,057 

1,122 
1,123 
1,087 
1,061 
1,047 
1,048 
1.0A4 
1 ,064 
1,101 
1,144 
1,193 
1,24! 
1,342 
1,405 
1,4V 
1,484 

307,000 

201,290 

1804*..* .„. 

191 > 141 

1805....... 

184.442 

1896 ,...„... 

176,343 

1807 _ 

175,076 

isos... ...... 

1*7,  W  7 
169,510 

1HDD ..*_»_„_ 

1000 „ 

168,400 

1901 , 

1*7,615 

166,574 

1002 ..... 

1008... 

1004 

|h.V<%77 

1005 .,. 

150,772 
*  153,288 

1906 .__.... 

1907., „♦..... 

Total   decrease 

:i  toniimji 

1                               1 

1 1 

61,748 

Total    increase 
in  nunibor  of 
vessels 

1 

303 
+33 

Increase  (+)  or 
decrease  (— ) 
per  cent 

Average  size  of 
vessel: 
1888 

+106 

+  .T* 

-:U 

-:« 

-28 

-32 

-* 

-117 

~0§ 

1907 

103 

' 

a  No  report  published. 

tin  addition  to  the  total  shown,  two  vessels  of  2.505  tons  gross  each  were  permanently  documented 
in  1907.  Due  to  the  fact  that  they  do  not  operate  on  western  rivers  the  number  and  tonnage  are 
omitted  from  this  table.  The  company  owning  these  craft  was  incorporated  under  the  laws  or  the 
State  of  West  Virginia  with  statutory  office  at  Wheeling,  W.  Va.,  from  which  point  the  documents 
were  issued.    The  vessels  which  ure  steel  dredges  operate  on  the  Beaboard. 

The  above  tabic  shows  a  decrease  in  the  total  tonnage,  of  61,748 
gross  tons  on  June  30,  1907,  as  compared  with  June  30,  1888,  a  reduc- 
tion of  20  per  cent,  while  the  vessels  have  during  the  same  period 
increased  in  number  to  the  extent  of  362,  or  32  percent. 

Each  of  the  four  classes  into  which  the  vessels  are  divided,  except- 
ing Class  A,  has  decreased  as  to  both  number  and  tonnage.  Class  D, 
which  comprises  the  largest  steamers,  consisted  of  26  vessels  in  1888, 
with  an  aggregate  tonnage  of  33,330  gross  tons.  In  1907  this  class 
has  been  reduced  to  8  vessels,  aggregating  11,057  gross  tons,  a  decline 
of  69  per  cent  in  number  and  67  per  cent  in  tonnage. 

Classes  C  and  B  have  suffered  a  like  decrease,  but  not  to  the  same 
extent,  Class  C  having  been  reduced  2S  ner  cent  in  number  and  32 
per  cent  in  tonnage,  wliile  Class  B  was  reduced  by  33  per  cent  in  both 
number  and  tonnage. 

The  smallest  steamers,  those  of  (Mass  A,  show  an  increase  of  105  per 
cent  in  number  and  39  percent  in  tonnage. 

The  following  table  further  subdivides  steam  vessels  (including 
gasoline  boats)  of  less  than  100  tons  on  western  rivers;  and  shows 
that  the  chief  increase  especially  in  number  of  such  boats  has  been 
in  vessels  of  less  than  50  tons. 
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Again,  it  must  be  remembered  that  a  large  percentage  of  steamers 
on  these  rivers  are  used  for  towing  barges  laden  principally  with  coal. 
This  particular  character  of  vessel  falls  chiefly  under  Classes  B  and 
C  in  the  table  above  shown  and  has  probably  increased,  so  that  a 
variation  therein  would  not  account  for  the  disappearance  of  so 
many  Class  D  vessels  which  are  1,000  tons  and  over.  The  increase 
in  number  and  tonnage  of  vessels  under  50  tons,  as  stated  alcove,  is 
accounted  for  by  the  introduction  of  gasoline  boats  which  are  of 
small  importance  with  respect  to  the  great  bulk  of  traffic  on  the  rivers. 

On  the  other  hand  the  report  of  the  United  States  census  shows  an 
increase  in  both  number  and  tonnage  of  unrigged  craft  (or  barges) 
on  the  Mississippi  river  and  tributaries,  as  given  below: 

Number.  Tonnage. 

1889 6,328        3,171,636 

1906 8?187        4,265,740 

It  would  therefore  seem  that,  while  the  decline  in  steam  tonnage 
is  by  no  means  a  measure  of  traffic  (in  view  of  the  existence  of 
barges),  it  is  nevertheless  an  evidence  of  the  decline  of  certain  classes 
of  traffic  which  include  nearly  all  commodities  except  coal. 

A  new  and  increasingly  important  factor  in  the  local  traffic,  of  the 
Mississippi  Valley  and  elsewhere,  is  the  gasoline  boat.  These  boats 
do  not  compete  with  the  packet  lines  on  through  traffic,  but  they  are 
taking  over  the  local  business  to  a  considerable  extent.  Thev  are 
active  in  detached  sections  of  the  Ohio  from  Sistersville,  W.  Va.,  as 
far  as  Paducah,  Ky.,  and  especially  in  the  little  Kanawha,  Great 
Kanawha,  and  Muskingum  rivers  and  other  tributaries  of  the  Ohio. 
One  gasoline  boat  does  not  attempt  to  cover  more  than  15  or  20 
miles,  but  a  series  of  boats  on  connecting  sections  will  furnish  com- 
petition over  a  considerable  distance.  Some  of  the  gasoline  boats 
are  "tramps,'  having  no  regular  route,  but  go  wherever  they  find 
business. 

These  gasoline  boats  are  adapted  to  earning  a  little  freight  on  deck 
in  the  bow,  but  for  the  greater  part  of  their  length  they  are  housed 
over  to  furnish  quarters  for  the  captain  and  one  or  two  assistants. 
This  inclosed  portion  contains  also  the  gasoline  engine  and  tank. 
These  boats  are  propelled  by  a  stern  wheel  of  the  same  tvpe  as  the 
western  river  stcamlmat,  but  smaller.  Freight  is  generally  carried 
on  flats,  one  (or  sometimes  two)  of  which  constitutes  a  tow.  These 
flats  carry  from  5  to  00  tons,  averaging  about  25  tons,  and  their  maxi- 
mum draft  when  loaded  is  about  3  feet.  With  the  engines,  a  gasoline 
boat  costs  from  $500  to  $3,500,  the  average  being  about  $1 ,500.  Th* 
operating  expenses  of  these  gasoline  boats  are  less  than  those  of  the 
steamboat,  which  is  said  to  be  due  mainly  to  restrictions  placed  upon 
the  steamboat  by  the  Government.  An  ordinary  steamer  is  required 
to  have  several  licensed  men,  usually  not  less  than  5  or  6,  while  a 
gasoline  boat  of  less  than  15  gross  tons  is  required  to  have  only  1  or  2, 
and  this  only  when  it  carries  passengers  for  hire.  By  far  the  greater 
part  of  these  boats  are  under  15  tons.  The  cost  of  operating  an  ordi- 
nary river  steamer  is  about  $45  per  day,  and  that  of  a  gasoline  boat 
about  $5  per  day.  They  will  tow  a  barge  in  at  any  point  on  the  river 
where  the  farmer  or  planter  has  anything  to  ship  and  take  it  to  mar- 
ket or  its  destination  at  a  rate  under  the  steamboat  rate.     Compe- 
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Operates  1  steamer  between  Pittsburg,  Pa.,  and  Zanesville,  Ohio. 
Carries  live  stock,  farm  products,  pottery  and  sewer  pipe,  manu- 
factured iron,  and  general  merchandise. 

5.  Ohio  and  Great  Kanawha  River  Packet  Company  a  partnership, 
operating  1  steamer  between  Charleston,  W.  Va.,  and  rittsburg,  which 
carries  iron  and  steel  manufactures,  farm  products,  and  general  mer- 
chandise. 

6.  Ohio  and  West  Virginia  Transportation  Company.  Incorpo- 
rated in  1904  under  the  laws  of  Ohio.  Capital  stock.  $25^000.  (Op- 
erates 2  vessels  between  Marietta,  Ohio,  and  Sistersville,  W.  Va.,  and 
Middleport,  Ohio,  carrying  general  merchandise. 

7.  Cincinnati,  Pomeroy  and  Charleston  Packet  Company.  Incor- 
porated in  1905  under  the  laws  of  Ohio.  Capital  stock,  $50,000. 
Operates  a  fleet  of  4  steamers  between  Cincinnati,  Ohio,  and  Charles- 
ton, W.  Va..  Huntington,  W.  Va.,  Pomeroy,  Ohio,  Maysville,  Ky., 
and  Chilo,  Onio,  carrying  general  merchandise  east  and  farm  products 
west.  Railroads  do  not  prorate.  The  general  manager  of  this  com- 
pany operates  1  steamer  between  Pittsburg,  Pa.,  and  Charleston,  W. 
Va.,%  under  the  name  of  the  Pittsburg  and  Kanawha  River  Packet 
Company. 

8.  Cincinnati,  Portsmouth,  Big  Sandy  and  Pomeroy  Packet  Com- 
pany. Incorporated  in  1873  under  the  laws  of  Ohio.  Capital  stock, 
$150,000;  bonded  indebtedness,  $28,000.  Owns  1  steamer,  but  ex- 
pects to  go  out  of  business,  and  states  that  the  Cincinnati,  Pomerby 
and  Charleston  Packet  Company  is  operating  boats  where  this  com- 
pany formerly  operated. 

9.  Ijouisville  and  Cincinnati  Packet  Company.  Incorporated  in 
1894  under  the  laws  of  Kentucky,  as  successor  to  the  United  States 
Mail  Line.  Capital  stock,  $250,000.  Operates  a  fleet  of  6  steamers 
between  Cincinnati,  Ohio,  and  Louisville,  Ky.,  and  Madison,  Ind.,  and 
from  Madison,  Ind.,  to  Carrollton  and  Warsaw,  Ky.,  carrying  passen- 
gers and  all  kinds  of  freight  except  bulk  grain  and  freight  too  large 
to  handle.     Railroads  do  not  prorate. 

10.  Evansville  and  Bowling  Green  Packet  Company.  Incorpo- 
rated in  1898  under  the  laws  of  Indiana.  Capital  stock,  $20,000. 
Operates  a  fleet  of  4  stern- wheel  steamers  between  Evansville,  ind., 
and  Bowling  Green,  Ky.,  Mammoth  Cave,  Ky.,  and  intermediate 
landings  on  Green  and  Barren  rivers  in  Kentucky,  carrying  merchan- 
dise* and  farm  and  forest  products.  Railroads  prorate  between 
certain  points  where  through  tariffs  are  published  and  in  effect. 

11.  Louisville  and  Evansville  Packet  Company.  Incorporated  in 
1902,  under  the  laws  of  Kentucky,  as  successor  to  the  Ijouisville  and 
Evansville  Mail  Line.  Capital  stock,  $90,000;  bonded  indebtedness, 
$170,000.  Operates  a  fleet  of  4  steamers  and  1  towboat,  carrying 
general  merchandise,  farm  products,  and  passengers.  Railroads  pro- 
rate on  joint  tariffs. 

12.  Evansville,  Paducah  and  Cairo  Packet  Line.  Incorporated  in 
1904  under  the  laws  of  Indiana.  Capital  stock,  $25,000.  Operates  2 
steamers  between  Evansville,  Ind.,  and  Paducah.  Ky.,  connecting  for 
Cairo,  111.,  carrying  fluor-spar,  general  merchandise,  and  farm  prod- 
ucts.    Stated  that  railroads  do  not  prorate. 

13.  Ryman  Line.  Incorporated  in  1904  under  the  laws  of  Tennes- 
see.    Capital  stock  authorized,  $100,000;  issued,  $57,000.     Operates 
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" pools.' '  There  is  more  or  less  extensive  movement  of  coal  in  the 
" short  river"  trade  as  far  as  Cincinnati;  and  coal  is  also  transported 
to  all  important,  industrial  centers  on  the  lower  Ohio  and  lower 
Mississippi,  as  far  south  as  New  Orleans,  in  what  is  known  as  the 
"long-river"  trade. 

Twenty-five  barges  and  coal  boats,  carrying  from  12,000  to  20,000 
tons  of  coal  usually  make  a  fleet  in  the  upper  Ohio.  Below  Louisville, 
where  is  situated  the  Ixniisville  and  Portland  Canal,  around  the  Falls 
of  the  Ohio,  the  fleets  are  enlarged,  and  carried  downstream  by 
larger  steamers  or  towboats.  Full-sized  tows  include  from  35,000  to 
50,000  tons  of  coal,  and  there  is  a  record  tow  of  56,000  tons  passing 
Memphis. 

1 .  The  Monongahela  River  Consolidated  Coal  and  Coke  Company 
is  the  largest  bulk  carrier  of  coal  on  the  Ohio  and  Mississippi  rivers. 
It  was  incorporated  in  1899  as  successor  to  a  number  of  small  com- 

eanies,  and  is  controlled  through  stock  ownership  by  the  Pittsburg 
oal  Company.  It  operates  a  fleet  of  80  towboats  and  steamers  and 
about  4,000  coal  boats,  barges,  and  other  craft.  The  cargo-carrying 
craft  represents  a  total  tonnage  of  2,785,000  tons. 

Since  its  organization  this  company  has  towed  more  than  30,000,000 
tons  of  its  own  coal.  It  maintains  distributing  and  retailing  centers 
at  Pittsburg,  Cincinnati,  Louisville,  Evansville,  raducah,  Cairo,  Mem- 
phis, Helena,  Vicksburg,  Natchez,  Baton  Rouge,  and  New  Orleans. 

In  1900  the  total  river  coal  shipments  of  this  company  amounted 
to  4,098,527  tons,  of  which  4,077,709  tons  were  from  its  mines  on  the 
Monongahela  River  and  20,818  tons  from  its  mines  at  Dekoven,  Ky. 
The  deliveries  of  this  immense  tonnage  are  set  forth  in  the  following 
table: 

River  eoal  ileliveritx  of  Mommgahela  Hiwr  Cmutolitlated  Coal  and  Coke  Company,  1906 

'  Quantity. 


Ton*. 

Helena,  Ark 7,329 

Greenville,  Mlttn 11,344 

Vickuburg,  MisH I  30,096 

Natchez,  Mis* '  36,085 

Bayou  Sura,  La 11,964 

Baton  Koup\  La I  Qt  403 

New  Orleans,  La I  702,906 


.    Quantity. 

Ton*. 

PittuburR,  Pa !  2.29K,  398 

Cincinnati,  Ohio i  731.519 

Louhwllle,  Ky 553, MiS 

I'udtirah,  Ky i  10,440 

KvanavMe,  IiMl '  15,497 

Cairo,  111 i  44,5ii3 

St.  LouIh,  Mo IM.LHIO 

Hickman,  Ky 7.H49  ,  : 

M«-mphiM,  Tenn 53,351    j  Totul '      4,098,527 

In  this  same  year  this  company's  vessels  carried  7,790  tons  of  iron 
and  steel  manufactured  products  from  Pittsburg  to  I^ouisville;  and 
51,053  tons  to  Cairo  and  other  points  south.  Of  glassware,  136  tons 
were  carried  from  Pittsburg  to  New  Orleans.  The  upriver  movement 
consists  of  sugar,  molasses,  and  lumber. 

In  regard  to  the  effect  of  the  organization  of  this  company  on 
rates  the  following  information  has  been  secured.  Before  the 
formation  of  the  Monongahela  River  Consolidated  Coal  and  Coke 
Company  there  was  an  extensive  river  business  in  transporting 
paving  bricks  and  blocks  from  New  Cumberland,  W.  Va. ;  but  after 
the  organization  of  the  Monongahela  Kiver  Consolidated  Coal  and 
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pany,  Collins  and  Hartwegj  The  Otto  Marmet  Coal  and  Mining  Com- 

Sany,  and  the  Winifrede  Coal  Company.  The  Monongahela  River 
onsolidated  Coal  and  Coke  Company  also  buys  coal  on  the  Kanawha 
River  for  shipment  downstream.  The  market  of  the  Kanawha  coal  is 
principally  at  Cincinnati,  and  at  Newport  and  Covington,  Ky. 

The  United  States  Coal  and  Oil  Company,  of  llolden,  W.  Va.,  ship 
coal  by  river  from  Huntington,  W.  \a.,  to  an  elevator  owned  l>v 
them  at  Sekidan  (North  Bend),  Ohio,  a  few  miles  below  Cincinnati. 
From  their  elevator  at  iSekidan  they  have  an  extensive  rail  business 
and  maintain  a  sales  office  at  Cincinnati  in  the  name  of  the  Island 
Creek  Fuel  Company.  On  the  river  the  coal  of  the  United  States 
Coal  and  Oil  Company  is  known  as  the  Island  (-reek  coal. 

T.J.  Hall  &  Co.  and  others  carry  coal  from  tipples  at  PomeroyBend 
in  the  Ohio. 

CINCINNATI  AH  A  IHHTRini'TINO  POINT  FOR  COAL* 

River  coal  forms  a  considerable  factor  in  the  local  trade  at  Cin- 
cinnati, and  there  are  14  coal  elevators  on  the  river  at  Cincinnati  and 
8  more  on  the  Kentucky  side.  Formerly  Cincinnati  was  also  an  im- 
portant distributing  point  for  river  coal;  but  this  trade  has  largely 
disappeared.  No  coal  is  now  shipped  by  river  from  Cincinnati  ex- 
cept such  as  may  be  held  there  for  a  time  on  its  way  down  the  river, 
and  such  cargoes  are  not  rehandled  at  Cincinnati.  Hail  shipments  of 
river  coal  from  Cincinnati  are  made  principally  to  southeastern  In- 
diana, to  the  district  outlined  bv  the  cities  of  Jefferson  villa,  Indian- 
apolis, and  Richmond.  Some  shipments  are  made  to  points  in  In- 
diana outside  of  this  territory.  Some  of  these  points  are  reached  only 
at  a  premium  over  all  rail  shipments,  as  the  river  coal  is  said  to  be 
more  desirable  for  domestic  purposes  on  account  of  the  resereening  at 
Cincinnati. 

Much  the  greater  share  of  the  coal  distributed  by  rail  from  Cin- 
cinnati is  of  coal  received  at  Cincinnati  by  rail.  This  coal  is  brought 
to  Cincinnati  by  the  following  railroads:  Chesapeake  and  Ohio,  Nor- 
folk and  Western,  Baltimore  and  Ohio  Southwestern,  I^ouisville  and 
Nashville,  and  Queen  and  Crescent. 

Much  of  this  rail  coal  is  consumed  at  Cincinnati  and  vicinity,  but  the 
greater  part  of  it  is  turned  over  to  other  railroads  at  Cincinnati — such 
as  the  Big  Four;  Cincinnati,  Hamilton  and  Dayton,  and  the  Penn- 
sylvania lines,  and  consigned  to  points  in  the  Northwest  and  to 
Canada.  This  all-rail  trade  to  the  Northwest  includes  Chicago  and 
points  in  Wisconsin,  Minnesota,  North  and  South  Dakota,  anulowa. 

Other  rail  coal  that  finds  a  market  in  the  Middle  West  includes 
coal  mined  in  the  Jackson  (Ohio)  district,  and  around  Terre  Haute, 
Ind.  Some  coal  also  appears  to  be  hauled  from  the  Pittsburg  (Pa.) 
district  by  the  all-rail  route.  These  rail  coals  come  in  competition 
with  the  river  coal  from  Cincinnati,  audit  is  claimed  that  the  rail 
rates  are  adjusted  to  favor  the  rail  coal  at  the  expense  of  the  river 
coal. 

In  an  interview  with  an  agent  of  the  Bureau  of  Corporations,  an 
officer  of  a  commercial  association  at  Cincinnati  made  the  following 
statement  in  regard  to  the  effect  of  the  development  of  the  railroad 
coal  business  on  the  Ohio  river  traflic: 
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mum  of  $2  per  car.  Assuming  that  the  shipment  is  a  full  car  of  30 
tons,  the  switching  charge  on  this  would  be  $2.40  and  the  freight 
rate  from  the  point  of  delivery  to  the  Cincinnati,  Hamilton  and  Day- 
ton to  the  point  of  destination  would  be  $9,  or  a  total  of  $11.40. 
This  would  oe  38  cents  per  ton  from  the  Cincinnati  elevator  to  the 
point  of  destination. 

This  switching  charge  is  a  very  elastic  quantity.  Formerly  it  was 
a  flat  rate  of  $1.50  per  car.  Then  the  Baltimore  and  Ohio  South- 
western raised  its  charge  to  8  cents  per  ton,  an  increase  of  3  cents 
per  ton  on  30-ton  cars. 

In  addition  to  this  switching  charge,  the  Baltimore  and  Ohio  South- 
western and  the  Pittsburg,  Cincinnati,  Chicago  and  St.  Louis  have 
recently  gotten  together  and  made  arrangements  to  advance  rates 
on  gas  coal  from  Cincinnati  from  15  cents  to  20  cents  per  ton  to  points 
north  and  west  on  those  two  roads — particularly  to  points  in  southern 
Indiana  and  Illinois. 

Coal  coming  by  river  to  Cincinnati  can  not,  therefore,  profitably  go 
out  on  the  Baltimore  and  Ohio  Southwestern  to  nearby  points  owing 
to  the  above  charges  for  switching.  The  river  business  has  thus  been 
practically  killed  to  suburban  points  around  Cincinnati  and  mate- 
rially diminished  to  points  in  Indiana  and  Illinois. 

A  Cincinnati  operator  in  river  coal  cites  other  instances  of  what  he 
calls  the  "  fence  the  railroad  interests  have  been  building  for  a 
number  of  years  back  around  the  coal  operators  that  make  use  of 
the  river  for  transportation.     He  asserts  that — 

the  fence  has  l>een  built  so  high,  and  has  been  moved  in  a  little  more  every  year. 
until  it  is  so  close  to  Cincinnati  that  river  coal  can  not  compete  with  this  all-rail  coal 
that  comes  from  the  same  districts,  in  the  outskirts  of  Cincinnati,  although  it  can 
where  the  coal  has  to  be  hauled  by  wagons  farther  in  the  city  of  Cincinnati. 

He  also  states: 

We  formerly  enjoyed  a  fine  trade  out  on  the  Louisville  and  Nashville  Railroad,  but 
some  years  ago  that  road,  in  the  interest  of  its  coal  mines  in  Tennessee  and  southern 
Kentucky,  advanced  the  rates  south  on  their  road  to  as  much  as  for  going  25  to  50 
miles  as  they  charge  for  bringing  coal  from  Tennessee  mines  to  Cincinnati,  the  whole 
distance.    Of  course  this  resulted  in  cutting  us  out  of  business. 

This  operator  thinks  there  should  be  a  law  whereby  terminal  and 
switching  charges  should  be  just  as  low  on  river  coal  as  is  paid,  aside 
from  rebates  or  other  offsets,  on  coal  that  comes  in  from  the  same 
initial  sections  on  railroads.     lie  concludes: 

Protection  of  this  character  will  'be  necessary  on  coal,  and  we  presume  on  other 
goods,  particularly  large  bulk  commodities,  if  the  rivers  are  to  continue  unhampered 
in  their  usefulness,  and  the  people  are  to  have  the  benefit  of  the  large  sums  of  money 
which  are  being  ami  should  In?  sjKMit  uj>on  navigable  waters  of  the  United  States, 
particularly  those  of  the  Ohio  Valley. 

River  Sand 

A  number  of  companies  are  engaged  in  dredging  and  delivering 
sand  and  gravel  from  the  Monongahela,  Allegheny,  and  Ohio  rivers 
in  the  neighborhood  of  Pittsburg,  and  from  the  Ohio  river  at  other 
points.  This  sand  and  pravel  is  largely  used  in  building  operations, 
more  especially  in  all  kinds  of  concrete  work.  Sand  is  also  exten- 
sively used  in  the  steel  and  glass  industries  around  Pittsburg. 
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TOTAL  TRAFFIC  ON  THE   OHIO 


According  to  the  reports  of  the  Government  engineers,  the  total 
traffic  movement  on  tne  Ohio  River  for  a  period  of  years  is  repre- 
sented by  the  following  figures: 


Tons. 

7,795,501 
7,963,478 
9,914,435 

11,265,638 
6,756.627 

13,529,729 

Ton*. 

1894 

1900 

14,064,322 
12,202,017 
12,499,842 
10, 142, 561 

1895 

1902 

1896 

1903 

1897 

1904 

1896 

1905 

13,163.656 

1899 

190tt 

11,427,784 

These  statistics  are  compiled  from  reports  made  by  owners,  agents, 
and  masters  of  vessels  and  transportation  companies,  in  compliance 
with  act  of  Congress  approved  February  21,  1891.  The  detailed 
statistics  for  the  year  1905  are  presented  m  the  following  table: 


*  s  ""*" 


*         "      * 


■«         *2      £ 


;;*;< 


r>^  -  -3  CC-JC  S  *^»  -a       «-»       "^ya  S*  S-<C  g  S-  —     — 


:"      e*"*^^*»-s^R??  =  -"*         J'?- 


~  '^r^E-Z     .;at:::H:siaa-Ic£HcE-^ciii* 


120 


BEPOET  OF  THE  INLAND  WATERWAYS  COMMISSION 


I 


O  £ 


El 


m- 


Ml 

eow«o 

iia 


il 


eg 


1     I 

a 

1     I 

is 
•+» 

.1  i 

■s 
3 


is" 


8 


5©oi 


mm 


§§§e 


OOCW5 


Sgg 


SoSSo 


!§§§§g§§§§ 


£lg§§ 


g§i§§ 


*§3 


'sisiisss 


§s§§§§ 

sssr 


oo»ooooooooooooooo 
ciddoaciddt-^d-doJddd*! 


S§§§ 


3£g§§8§§§§g§ 


f33IS§8 


§1§ 


ooooooooooooo 


«COOOOOO«00000000000»0000«OW50000«00000»OQOOOOOOOO 

*•"«  g 


.    -J  «llOOOOOO«00000000000»0000«OW50000«OOC 


9 

Cm 

E 

9 


S   >.w 


c  c  c2 
♦-♦-«-»  ( 

colli.! 


:  -;  c  2 


;  O  C  c  C 

j=— c8:s      =  =  =  --- 


#11 

a  3  5s  ©s 


fsS£ 
c  c^S 


■o  o 

as  q 


II 


:cmaa:i  :y  ^Ta::»  irrEas 


lil 


ill  i-HHiUUUli     S  5  1  -I  si*  1355  1      II  I    3 


?5-    X* 


-a-S—icr,  s 


:3H 


«     ^=3"ZSs 


3     — 


*»  S         *>  »-  <H  TJ 


«     3    "*    *'S  5    5 

*     «     s      -  -i  *     >T 

J9  -T  •>         ■— '-f  -PI  — 


2-5*    ;**5?r^-       *^s*?c*-g    "522;Sh!s;       s*^«:!>2«   .z*/£ 


'|5£«-        isS5e£?c     i        £ 


fi^15      S  2      r*t-ro«_  *      s«5 


5  2 


i3S       ^jt  *  **  Zz  *  2       2  "S 


5 


t.-J  -  —  -J   ■?  - 


-£       2  r"  *  *  ■       5?S5       jk        «c  mmmmZm       ft  m^2  _. 


-  -  «  s  i  »- -  s  s     —  *r  —  s  s  s  s  «  s  c  s  c  -     ;::n:?;sss: 


s  ^  —  -•  ->  —  n  n  k 


z.2. 

.J:*^ 


li  *  -r  *  «  r  : 


ii.3;r'Z/z  *=.: 


tilOr-*   l-WL  1U.T.  a.-:- 


122 


REPORT  OF  THE  INLAND  WATERWAYS  COMMISSION 


I 


.© 


*1 

o  g 


efrf 


8S| 


s 


a 


sS 


jm 


•§§*!*§ 


§§,?5§§§§S  §i§  g 


8»§S 


•oooo 


ooooooooo 
d-«'dadcdadtidd 


o     *oo©     o 
~     o6dd     ~ 


§§§§§§§§ 


oo 
do 


ill 


ssasg 


S§§ 


8|- 


OOXJOOOOOOOOOOO 

gt^dddt^cjoidatfejelej 


A       I   k  00000000000*00000  ooo  oooooooooo*oo>oooooooee 


-3 


21* 

*  S' 


S3 
U 


tccp 
c  o  o  o 


ass 

<  e*  r*. 


ii  <  5j  OS 


s.Sfia 


ooo 


OOO 


8  S; 


iJJJJJjJijf 


—  0; 
flS-O 


a 

i 

o 

£.§9 

£3.2 

aig  . 

aJ  3J  3  C 

oqsqW 


O  O  O  O  O 
■OTJ'O'O'O 


i 

.9 

:3  d 


as 


*S 


"iffrlfiin 

llislllliillldll 


:£ 


'S5 

00  OQ 


80K3O ft 

.  slssl^  1 1 1111111  Mil] 


C03DC2SCK  07  UTEEB3SJ&  XTTSBS 


133 


m 

lii 

'3* 

S3- 

^35 

5 

■^ 

3E 

% 

** 

«5». 

* 

if 

.1 

1 

«« 

<3» 

i 

mi 

i§53§§ 

3 

s 

«ss 

|5**'^55 

"5 

ft. 

A 

if! 

H 

I 

5 

3*3 

*s 

-ec 

m 

5 

If 

« 

"~2 

n 

tS* 

•^ 

a 

-S.-2.t2. 

SS'Z 

--s  s  — 

~—"— 

j&&r*r4c&.x 

—  ~rz. 

St-S-C 

;.;-- 

4i3i2 

gttxnvs. 

Ii 


Ml 


1* 


13 


U  \  tin 


124  BEPORT  OF  THE  INLAND  WATERWAYS  COMMISSION 

DISTRIBUTION  OP  TRAFFIC 

Besides  packet  lines  and  bulk  carriers  the  traffic  covered  by  the 
foregoing  aata  includes  local  ferry  lines  and  car  ferries,  and  also  the 
local  transportation  of  sand  and  gravel,  which  should  hardly  be  con- 
sidered as  part  of  the  important  long-distance  water  traffic.  On  the 
other  hand,  it  is  probable  that  it  does  not  include  some  steamboat 
traffic  on  tne  Ohio  below  Ijouisville.  which  does  not  pass  any  Gov- 
ernment improvement,  nor  the  local  traffic  of  gasoline  boats.  It  is 
also  clear  that  the  above  totals  do  not  include  the  enormous  local  traffic 
on  the  Monongahela  River  which  stops  at  Pittsburg.  Including  the 
latter,  it  seems  probable  that  the  total  volume  of  traffic  on  the  Ohio 
and  Monongahela  rivers  is  over  20,000,000  tons  a  year. 

Mr.  George  II.  Anderson,  long  connected  with  the  Pittsburg  Cham- 
ber of  Commerce,  estimates  the  gross  traffic  on  the  Ohio  Kiver  at 
25,000,000  tons  annually.  This  is  obviously  an  excessive  figure  for 
the  strictly  Ohio  River  trade,  but  is  perhaps  a  fair  estimate  if  intended 
to  include  also  the  local  movement  on  the  Monongahela  River  and 
other  tributaries  of  the  Oliio. 

The  distribution  of  this  traffic  at  various  points  is  indicated  by 
the  following  table:0 


Allegheny  River 

Monongahela  River. 
Pittsburg  Harbor... 


1905. 


Torn. 

2,404,445 
11,447,444 
12. 209.020 


IMS. 

I                                                          I  T<m$. 

I  Davis  Island  Dam 3,247,768 

,  Groat  Kanawha  River '  1,613,809 

Louinville I  1,436,674 


Much  of  the  traffic  at  each  of  the  points  in  the  above  table  is  dupli- 
cated at  one  or  more  of  the  other  points,  so  that  an  aggregate  of 
these  figures  would  be  much  in  excess  of  the  total  traffic  movement. 

It  will  be  noted  that  the  greatest  volume  of  traffic  centers  at  Pitts- 
burg, where  the  local  tonnage  of  the  Alleghenv  and  Monongahela 
rivers  is  combined.  The  movement  down  the  Ohio  from  Pittsburg 
is  indicated  by  the  tonnage  at  Davis  Island  Dam;  and  this  is  in- 
creased by  the  traffic  out  of  the  (treat  Kanawha  River  and  other 
tributaries,  and  by  local  freight.  The  aggregate  movement  from 
Pittsburg  and  the  Kanawha  River  is  about  5,()0(),()00  tons.  But  a 
large  part  of  this  stops  at  Cincinnati  and  Louisville,  and  the  through 
traffic  to  the  lower  river  is  indicated  by  the  tonnage  of  1,436,674  at 
the  latter  point. 

UPPER  MISSISSIPPI  RIVER  TRAFFIC 

The  freight  movement  on  the  Mississippi  falls  under  the  twofold 
division  of  (1)  traffic  on  the  upper  Mississippi;  and  (2)  traffic  on  the 
lower  Mississippi. 

The  traffic  on  the  upper  river  is  handled  by  the  fleet  of  one 
through  packet  line  from  St.  Paul  to  St.  Louis,  by  several  lines 
operating  between  intermediate  points,  and  by  other  vessels  owned 
by  individuals. 

a  Compiled  from  U.  S.  Chief  of  Kngineera  Report  for  1906. 
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Onder  present  conditions  tho  Diamond  Jo  Lino  will  not  contract  to  handle  heavy 
shipments  of  this  kind,  and  the  only  contract  they  make  is  one  from  trip  to  trip.  It 
could  handle  exi>ort  flour  routed  via  New  Orleans,  but  it  can  not  guarantee  any  con- 
nection below  St.  Louis,  there  bring  no  through  lines  to  New  Orleans  at  the  present 
time. 

The  boat  line  has  brought  as  many  as  5,000  barrels  of  flour  from  St.  Paul  in  a  single 
cargo,  being  flour  consigned  to  New  Orleans,  but  for  the  reason  stated  the  line  can  no 
longer  handle  this  business. 

Under  the  present  river  conditions  the  mills  and  factories  are  locating  cm  tracks 
farther  and  farther  back  from  the  river,  and  drayage  on  carload  lots  is  getting  to  bo 
more  and  more  of  a  factor  that  operates  against  the  boat*. 

The  traffic  of  the  Diamond  Jo  Line  is  a  passenger  traffic  almost  altogether.  What 
freight  business  is  done  is  mostly  a  general  merchandise  business  between  St.  Louis 
andSt.  Paul.     No  grain  now  comes  to  St.  Louis  from  the  upper  Mississippi. 

In  addition  to  the  Diamond  Jo  Line,  several  small  packet  lines  op- 
erate on  tho  upper  Mississippi.  Among  these  are  the  Carnival  City 
Packet  Company,  between  Davenport  and  Burlington,  Iowa,  and  be- 
tween Keokuk,  Iowa,  and  Quincy,  111.;  the  Eclipse  Company,  between 
Lyons  and  Ijcclairc,  Iowa;  the  New  St.  Jjouis  and  Calhoun  Packet 
Company,  between  St.  Louis  and  points  in  Calhoun  County,  111.; 
and  tho  Eagle  Packet  Company,  from  St.  Louis  to  points  on  the 
Mississippi  and  Illinois  rivers  as  lar  as  Peoria,  111. 

KANSAS   CITY  LINE 

A  new  boat  line  has  recently  been  established  on  the  Missouri 
River  between  St.  Ijouis  and  Kansas  City.  A  former  line  which  was 
in  operation  between  the  same  points  some  twelve  or  fifteen  years 
ago  went  out  of   business  after  the  reduction  of  rail  rates.     The 

1>hysieal  difficulty  with  which  the  new  line  has  to  contend  is  that  the 
>oats  are  not  of  a  type  adapted  to  the  Missouri  River  service,  being 
small  carriers  with  a  capacity  of  about  300  tons  each.  It  is  thought 
that  the  two  boats  are  not  heavy  enough  for  tho  currents  of  the  Mis- 
souri River,  which  require,  larger  boats,  strongly  built,  and  powerful 
engines.  The  rates  of  this  new  Kansas  City  line  are  (August,  1007) 
considerably  lower  than  by  rail,  the  railroads  having  not  yet  met 
these  rates. 

TRAFFIC  ON  THE  LOWEE  MISSISSIPPI 

This  section  of  the  river,  because  of  the  freight  tonnage  it  receives 
from  the  Ohio,  Cumberland,  Tennessee,  Arkansas,  and  numerous 
streams  farther  south,  has  always  been  recognized  as  of  greater  com- 
mercial importance  than  the  upper  reach.  This  relative  importance  it 
still  retains.  For  causes  more1  fully  descril>cd  in  subsequent  portions 
of  this  Appendix,  however,  traffic  movement  on  tho  lower  Mississippi 
has  so  materially  declined  in  recent,  years  that  the  supremacy  once 
enjoyed  by  the  Mississippi  River  has  been  transferred  to  the  Ohio. 
Few  realize*  that  Pittsburg,  rather  than  either  St.  Ijouis  or  New 
Orleans,  is  to-day  the  most  important  river  point  in  America.  The 
shifting  ascendancy  of  rivers  and  ports  marks  still  wider  changes  in 
the  agricultural  and  industrial  life  of  the  Middle  West  and  Southwest. 
Among  other  things  it  signalizes  on  the  one  hand  a  railroad  expansion 
in  a  territory  to  which  improved  means  of  communication  have 
hitherto  been  undeveloped,  and  on  the  other  the  adaptation  in  one  of 
the  most  advanced  industrial  districts  in  the  world  of  a  very  old  form 
of  transportation  to  the  requirements  of  a  new  age.  A  packet  boat 
on  the  Mississippi  and  a  steel  barge  on  the  Ohio  reflect  two  entirely 
different  stages  of  American  economic  progress. 
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cotton  for  the  East  and  for  the  export  trade,  would  cause  delivery 
to  be  delayed  after  they  had  loaded  the  cars  from  the  boat  lines  and 
would  hurry  their  own  shipments.  Boat  line  had  to  pay  same  rate 
as  other  local  shippers." 

The  Arkansas  Kiver  Packet  Company  owns  one-half  the  stock  of 
the  Consolidated  Wharf  Boat  Company  at  Memphis,  representing 
$10,000  (the  other  half  being  owned  by  the  Memphis  and  Arkansas 
City  Packet  Company) ;  and  it  also  owns  a  warehouse  at  Pine  Bluff 
and  is  building  another  at  Little  Rock. 

5.  Memphis  and  Arkansas  City  Packet  Company:  Incorporated 
1889  under  the  laws  of  Arkansas;  capital  stock,  $100,000;  operates  1 
steamboat  between  Memphis  and  Arkansas  City,  carrying  general 
merchandise,  cotton,  and  cotton  seed. 

The  only  other  boat  line  running:  between  the  same  terminals  is  the 
Memphis  and  Vicksburg  Packet  Line;  railroad  competitors,  Illinois 
Central  (Yazoo  and  Mississippi  Valley)  and  Missouri  racific. 

6.  Vicksburg  and  Greenville  Packet  Company:  Incorporated  1886 
under  the  laws  of  Mississippi ;  capital  stock,  $65,000.  Owns  1  steamer 
in  the  Vicksburg  and  Greenville  trade,  chartered  to  the  Arkansas  River 
Packet  Company,  which  has  an  option  on  same. 

7.  Natchez  and  Bayou  Sara  Packet  Company:  Partnership,  operat- 
ing a  small  packet  boat  between  points  indicated,  stopping  at  inter- 
mediate plantation  landings.  Boat  carries  miscellaneous  freight, 
plantation  supplies,  cotton,  and  cotton  seed.  Rates  between  Loui- 
siana points  are  required  to  be  fded  and  approved  by  the  Louisiana 
State  railroad  commission. 

This  boat  runs  in  competition  with  New  Orleans  and  Vicksburg 
boats  and  Yazoo  and  Mississippi  Valley  Railroad;  also  with  tramp 
steamers,  the  effect  of  which  is  to  make  shippers  dissatisfied  in  dull 
seasons. 

8.  Mississippi  Packet  Company:  Incorporated  1892  under  the  laws 
of  Mississippi;  capital  stock,  $50,000.  Owns  3  stern-wheel  steam- 
boats, one  of  which  is  operated  by  the  Natchez  Transportation  Com- 

1>any,  New  Orleans.  \  easels  ply  between  New  Orleans  and  False 
liver,  La.,  carrying  general  merchandise,  sugar,  molasses,  cotton,  and 
cotton  seed.  All  transportation  companies  prorate  on  freights  for- 
warded by  this  company's  boats.  Two  boats  only  operate  three  or 
four  months  in  the  yean 

9.  Lyon  Packet  Company:  Partnership;  operates  2  passenger  and 
freight  steamboats  between  Greenville,  Miss.,  and  Luna  and  Sunny 
Side,  Ark.,  carrying  cotton  and  plantation  supplies. 

10.  Natchez  transportation  Company :  Incorporated  in  Mississippi 
in  1902.  Capital  stock,  $40,000.  Owns  1  steamer  but  operated 
in  1905  another  steamer,  owned  by  the  Mississippi  Packet  Company. 
Operates  from  New  Orleans  to  llarwood,  Ark.,  and  has  a  regular 
tariff  authorized  by  the  Louisiana  State  railroad  commission. 

11.  Ouachita  Transportation  Company:  Organized  under  the  laws 
of  Illinois  in  1898.  Capital  stock,  $35,000.  Owns  and  operates  1 
steamer  from  New  Orleans  to  the  Bends  above  Vicksburg.  The 
steamer  of  the  Natchez  Transportation  Company  runs  in  the  same 
trade,  and  in  the  slack  months  the  boats  of  the  two  companies  run 
in  alternate  months;  in  the  cotton  season  both  boats  are  operated 
on  different  days.    Traffic  consists  of  merchandise   and  plantation 
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solidated  Coal  and  Coke  Company.  The  St.  Louis  Steel  Barge  Com- 
pany was  organized  for  this  same  grain  trade;  but  on  account  of  no 
grain  business  offering,  this  company  has  gone  into  the  business  of 
transporting  oil  in  bulk. 

Formerly  large  quantities  of  wheat,  corn,  and  oats  were  sent  by 
river  from  St.  Louis  to  New  Orleans  for  export,  but  the  building  of 
railroads  through  Nebraska,  Kansas,  Oklahoma,  and  Indian  Territory 
to  the  Gulf,  together  with  the  lack  of  attention  given  to  river  im- 
provement, have  operated  against  St.  Louis  as  a  point  of  shipment  for 
river  grain.  The  last  of  the  river  shipments  takenby  the  St.  Louis  Steel 
Barge  Company  was  in  1902 ;  and  the  St.  Louis  and  Mississippi  Valley 
Transportation  Company  went  out  of  business  shortly  afterwards. 
During  the  past  six  or  seven  years  several  elevators,  formerly  used 
for  storing  export  grain  at  St.  Louis,  have  been  dismantled  or  de- 
stroyed. 

When  the  Anchor  Line  of  steamers  was  running  many  shipments 
of  grain  were  made  from  Cairo,  being  drawn  from  all  over  Illinois. 
Shipments  of  oats  were  particularly  large.  With  the  building  of 
.  railroad  connections  from  Cairo  into  southern  territory,  the  boat 
lines  lost  the  business,  the  railroads  making  rates  low  enough  to  get 
the  trade.  At  one  time  the  rate  from  the  point  of  shipment  in  Illinois 
to  Mississippi  River  competitive  points,  to  and  including  New  Orleans, 
was  20  cents  per  100  pound.  Tne  carrier  north  of  the  Ohio  took  12 
cents  of  the  rate,  leaving  8  cents  to  the  carrier  south  of  the  Ohio. 
This  S-cent  rate  was  ruinous  to  the  boat  line,  since  out  of  this  had  to 
be  taken  the  cost  of  rehandling  and  insurance.  The  railroads  also 
allowed  the  bulk  grain  to  be  stopped  in  transit  and  sacked,  at  the 
same  rate  of  freight.  Subsequently  the  railroads  put  in  switches  on 
the  larger  plantations  for  delivery  of  the  railroad  freight.  Finally 
most  or  the  grain  grow  on  the  raifroad  line  back  from  the  river,  thus 
putting  the  boat  lines  at  a  further  disadvantage.  Another  difference 
in  the  matter  of  shipping  is  the  cost  of  loading  and  unloading.  On 
rail  shipments  the  shipper  stands  this  expense,  while  on  river  ship- 
ments the  loading  and  unloading  costs  are  borne  by  the  boat  line.  As 
a  result  of  these  conditions  Cairo  is  no  longer  a  point  for  grain  ship- 
ments by  river. 

Lumber 

Cairo  is  an  important  point  for  the  receipt  of  logs  and  lumber 
from  the  lower  Mississippi  and  for  railroad  ties  from  the  Cumberland, 
Tennessee,  Mississippi  and  other  streams.  Companies  engaged  in 
this  trade  are : 

Monongahcla  Kiver  Consolidated  Coal  and  Coke  Company,  and  its 
affiliated  concern,  the  Huntington  and  St.  Louis  Towboat  Company, 
of  Cairo. 

Barrett  Line,  Oscar  Barrett  owner,  Cincinnati,  operating  4  steamers 
and  21  barges. 

Fred  Bennett,  Cairo,  111.,  1  steamer  and  fleet  of  barges  doing  a  job 
business  about  Cairo. 

Cairo,  Memphis  <£  Southern  R.  R.  and  Transportation  Company, 
the  river  department  of  the  Chicago  Mill  and  Lumber  Company, 
Chicago,  111.  This  company  operates  1  steamer  and  10  barges  be- 
tween Cairo  and  Arkansas  City,  Ark.,  handling  logs  exclusively  for 
the  Chicago  Mill  and  Lumber  Company. 
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was  performed  by  the  Ella  Layman  Transportation  Company,  of 
Charleston,  W.  Va.,  under  agreement  with  the  Southern  Railway,  but 
the  transportation  company  gave  up  the  business,  and  five  or  six 
years  ago  the  railroad,  which  had  been  operating  its  own  fleet  for 
several  years,  abandoned  the  attempt,  selling  its  boats  and  barges  to 
the  Mononganela  River  Consolidated  Coal  and  Coke  Company,  which 
ran  the  fleet  for  a  year  or  two.  After  a  few  years  cessation  of  business 
at  this  point,  the  latter  company  is  again  transporting  coal  from 
Greenville. 

From  such  points  as  Vicksburg,  Natchez,  Baton  Rouge,  and  Don- 
aldson ville,  river  coal  is  delivered  in  the  "original"  coal  boats  at 
plantations  and  sugar  and  rice  mills.  A  fleet  of  coal  boats  is  left  at 
the  "harbor"  of  one  of  theso  delivery  points  and  sent  out  from  there 
as  needed.  The  coal  trade  in  the  Tecno  country,  in  southern  Louisiana 
west  of  the  Mississippi,  has  been  seriously  impaired  in  the  last  few 
years  by  the  competition  of  Texas  oil. 

New  Orleans  is  much  the  most  important  point  for  river  coal  traffic 
on  the  Mississippi.  River  coal  is  handled  nere  for  supplying  ocean 
and  river  steamers,  for  the  Texas  and  Pacific  and  Southern  Pacific 
railroads,  for  local  consumption  and  for  delivery  to  plantations  and 
sugar  and  rice  mills  in  the  neighboring  territory  west  of  the  Mississippi. 
Tho  bunker  trade  for  ocean  steamships  forms  the  largest  part  of  tne 
traffic.  Tho  steamship  bunkers  arc  loaded  directly  from  the  coal 
boats  in  which  tho  coal  has  been  brought  from  Pittsburg.  This  is 
more  convenient  and  takes  less  time  than  to  load  from  railroad  cars 
on  the  wharf,  or  to  have  the  steamship  go  to  a  coal  elevator  to 
bunker.  River  coal  is  also  shipped  by  sea  lor  consumption  at  Mexi- 
can and  Central  American  ports.  The  coal  for  locomotive  fuel  on 
the  railroads  is  also  a  very  large  item  in  the  traffic,  and  from  40,000 
to  50,000  tons  a  year  goes  out  on  the  railroads  to  the  plantation  trade. 
Most  of  this  river  coal  trade  at  New  Orleans  is  handled  by  the  Mo- 
nongahela  River  Consolidated  Coal  and  Coke  Company,  either  di- 
rectly or  through  subsidiary  companies. 

There  is  also  some  trade  in  anthracite  coal  at  New  Orleans,  brought 
by  schooners  from  Philadelphia  and  New  York.  Coal  from  Alabama, 
Kentucky  ?  and  Illinois  mines  conies  by  rail  to  New  Orleans,  and  finds 
a  market  in  the  local  steam  trade  and  the  neighboring  territory  east 
of  tho  Mississippi  River.  For  tho  country  west  of  the  river,  the  trans- 
fer charges  on  rail  coal  give  tho  river  coal  an  advantage. 

Bulk  Carkikiih  at  Nkw  Orleans 

Several   companies   are   engaged   in  bulk    traffic  in   the   district  ~^ 
around  New  Orleans,  principally  in  petroleum  oil  and  cotton  seed. 

The  St.  Louis  Steel  Barge  Company  handles  fuel  oil  in  bulk,  which  j 
is  delivered  at  plantations  and  landings  on  tho  Mississippi  River  be-  M 
tween  New  Orleans  and  Baton  Rouge.  Tho  company  was  incor-  j 
porated  in  1900  under  the  laws  of  Missouri,  with  a  capital  stock  of/  / 
$100,000,  and  operates  one  towboat  and  one  steel  barge.  In  1904  it*  ', 
carried  338s1.r>K  barrels  of  oil;   in  1005,  2(i.r>f(j86  barrels.  /#  ' | 

The  Louisiana  Petroleum  Company  carries  its  own  oil,  receive^r,!! 
from  a  pipe  line  running  from  Jennings  to  Plaquemine,  La.,  and  ^bftfc 
livers  along  the  Mississippi  River,  between  Memphis  and  New,y  Ufa 
leans,  and  on  Bayou  La  Fourche.     The  company  was  incorpora'         ~ja 
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One  of  the  earlier  lines  was  the  Merchants  Line,  running  from  St. 
Louis  to  New  Orleans.  The  fleet  was  not  organized  into  a  company, 
but  represented  a  group  of  separately  owned  steamboats.  The  boats 
ceased  operations  many  years  ago. 

Probably  the  most  famous  line  that  operated  on  the  lower  Missis- 
sippi was  the  Anchor  Line,  whose  boats  ran  south  from  St.  Louis. 
At  its  organization  the  boats  of  this  line  acquired  the  trade  to 
Memphis,  and  finally  extended  operations  to  Vicksburg  and  subse- 

auently  to  New  Orleans.  The  building  of  railroads  along  the  river 
iverted  the  passenger  traffic  and  was  a  serious  blow  to  the  freight 
business.  The  owners  of  the  Anchor  Line  were  unable  to  cope  with 
the  railroads  and  let  their  boats  run  down.  In  1895  the  company 
sold  out  to  a  New  York  company ,  which  had  the  backing  of  Austin 
Corbin  &  Co. 

All  the  Anchor  Line  boats  have  now  disappeared,  except  the  City 
of  Providence y  which  still  runs  at  St.  Louis  as  an  excursion  boat.  At 
one  time  the  lino  owned  as  many  as  19  fine  steamboats,  operating 
from  St.  Louis  to  Memphis,  Vicksburg,  and  New  Orleans. 

Much  cotton  formerly  wont  to  Vicksburg  out  of  the  Yazoo  Valley. 
The  Parisot  Line  of  steamboats  ran  seven  or  eight  boats  in  this  trade, 
having  three  or  four  boats  leaving  each  week.  This  line  operated 
only  to  Vicksburg  from  up  the  Tallahatchie,  Sunflower,  and  Yazoo 
rivers.  Two  or  three  of  its  boats  were  built  for  the  through  trade  to 
New  Orleans,  but  this  service  did  not  last  long,  the  line  finding  it 
more  profitable  to  ship  to  Vicksburg  and  there  reload  the  cotton 
on  boats  to  New  Orleans.  Some  of  the  Parisot  boats  carried  as  many 
as  4,000  bales  of  "big"  cotton,  while  most  of  them  had  a  capacity  of 
1 ,000  to  2,000  bales  in  seasons  of  good  water.  When  the  water  was 
low  the  steamers  towed  barges  for  lightering  their  loads  over  shoal 
places.     This  line  was  known  as  the  "P"  Line. 

The  competition  of  the  Yazoo  and  Mississippi  Valley  Railroad  put 
the  Parisot  Line  out  of  business.  The  boat  rate  of  $1  per  bale  from 
points  on  the  Yazoo  River  to  New  Orleans  was  adopted  by  the  railroad 
at  points  where  river  and  rail  met  in  competition.  At  points  back 
from  the  river  the  rail  rate  was  more.  Even  at  the  same  freight  rate 
from  competitive  points  the  railroad  had  the  advantage  in  the  matter 
of  insurance.  The  Parisot  Line  was  sold  to  the  Yazoo  and  Talla- 
hatchie Transportation  Company  about  1888.  The  latter  company 
ran  about  ten  years,  finally  succumbing  to  rail  competition. 

The  Mulholland  Line  ran  between  Vicksburg  and  Greenville,  oper- 
ating one  or  two  boats.  The  property  of  the  line  was  owned  bv  Capt. 
J.  J.  Powers,  of  Vicksburg,  who,  with  Capt.  A.  F.  Ximtz,  formed  a  new 
company  for  the  same  service,  calling  it  the  Vicksburg  anil  Greenville 
Packet  Company,  which  is  still  in  existence.  Up  to  about  a  year  or 
so  ago  this  company  encountered  severe  competition  from  the  Arkan- 
sas River  Packet  Company,  which  put  in  a  boat  leaving  on  the  same 
davs  as  the  Belle  of  the  Bends,  the  boat  of  the  Vicksburg  and  Green- 
ville Packet  Company.  Finallv  an  agreement  was  reached  by  which 
the  Vicksburg  and  Greenville  Jacket  Companv  still  survives*  but  its 
steamboat  the  Belle  of  the  Bends  is  operated  t>y  the  Arkansas  River 
Packet  Company.  The  incorporators  and  stockholders  of  the  two 
companies  are  distinct,  but  Captain  Ximtz  has  become  the  represen- 
tative of  the  Arkansas  River  Packet  Company  at  Vicksburg. 
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m '  eogagwi  ra  carrying  r*mtm  seed  from 
Tarfafccrz  s*  'Sew  Orleans   was  slat  Imrtntrtr 

TnoapostaCMCL  Company.,  ownine  fi*e  or  sx  nowfcoasa  and  hook* 
ifrimy  «r  forrr  Ihar^ea.  Tl£§  eflcapany  was  En  iisa  prime  m  dw 
•aeftSKSv.  fact  wen*  oust  <o€  existence-  swelre  or  fifteen  t«us  ago. 

Ttae  orf  si&e  m>oec  £am*->Qs  lines  ubac  operase*i  * j*l  nee  Mj&sossip 
faraur  AhTO  wa*  <«*iLpo«e*i  of  boas*  nsmnn^  »  Xew  Orfcaafr  _ 
Tin  y»g  and  Gfeecviille-  swo  *  week  from  Vaeiafrisz  and  one  from 
Gceeawfii*..  These  were  she  £*&***  £L  Z>*.  J,  if.  1*%fe,  A****?. 
F~m*k  Pvrpvmi,  and  sfce  E&6jt.  Tfcey  were  aeparaneiy  owimL  Wi 
Tr^pe  gwhwaZy  rat  in  baraLooy  by  agreeaemi; .  *i*tTii^  *m  diferem 
«6ay*L.  "  They  were  newer  firoinaed  *$  «ooe  eompnny.  nor  were  tiey 
inifer  <weiaM*  ownership,  Ins  for  *  t*rG*m  perk*f  ihe  earning  were 
dfeiiwfcA  -96K-  pwl  lassng'  for  crc-  years.  T^ese  boas*  were  knivwn  a* 
uiue  TicfebRDfz  and  Xew  Ofrieass  paekens  and  n&e  GreecTELe  and  Xew 
Cfcikncs  paefcete-  Tfcey  disappeared  sradnaaiiy..  sh**-  *tA  eioraing  ab*>eis 
ifteeni  year*  ag*>.  as  a  resti-S  oif  sLe  *6*rp  railroad  eompesiraiwiL 

Thset  were  a  tizss  aod  *  2ee*>&d  Effort  E~  1st  oo.  r»Le  rrrer.  and  also 
a  Sire*  *aA  sewad  _Y«ftdU*s.  Tbe  tir^s  Z*e  was  hrrln  eh  I**5G  and  sfce 
ma  ^sfe&e?  en  ISW».  I?  was  between  nfcese  5¥*>  boass  ifaas  nlsie 
Skbvms  n*?e  from  Xew  Orleans  no  £c.  Louis  v>jfc  p-^e  hi  I>70-  TSse 
bt*c» 5efc  Xew  €jtj£*e&  Jim*  -%,  *b»-  />*?  Arrrrtnq *c  ??«.  I»ni5  as  IlJW 
a.  3b.  Jh4r  4.  ufce-  %t6f,h^z  *crbsrD&  laser. 

Bmoi^  ott  sfiit  MiaeiegipCK  Lave  V^  than&d  at  sjpe  front  shio*§e  irf 
ufce  *arlj  <4*t»-  T?^  snfrstzHRiirrft  -of  «seet  ?*or  wr»ii^rL  rmila  ba*  been 
a&iiixs  i*  onl  j  tianse.  aiui  ufci»-  ^se  oi  *z#*t  Ln!ia  is  n*riS  ^pwjeiraL 
Oiij  oqi*-  bijas  luyw  rmntme  to  \lckii>nir^  ia-  s«o  bemn.  Tkb  b^an  k 
sfe-5.  :*.  B"r/*cvt  s,l  zh*  Arkansa*  Rrrer  Packers  Ginpacj.  r?fee  h  a 
aew  b«ac.  Jkn*>dsj»r  «neei-*LTIIi,  boas,  sfa*  /%r»i  E>>T>tf.ri.  now  owiaw!  b-j 
ife-  Lee  Lmje.  as  Mempiaf.  a&d  *wz*x&A  hj  iz  h-esweec.  Memiptas  aod 
Sl.  Lot3K-  raarfe  a  few  gregniar  irrrpe  s#>  Y>.ksbnr?  *t:cie  ^ec.  j**&  a^>. 

Tie  'Tpecirur  is.  l*fc&  o?  ^fce*  L»orr2*v-J]je,  Xew  Orieans-  anr'J  Texts 
Ka£m«r£.  nij-s-'ta-jwn  a*  *Aoe  Yaa^o-  *c?i  ifli%riisappi  Yailey  RaSrr«rf, 
as  HESEnioi*  CecTnl  prmDerty.  wens  farv/w-fcri  vfty.  r>^h  m-y  it  he  ^feowrk- 
uilL  -j<  §ceaznhi:-ar.  zm&t:  -jb.  ie  I*:»wer  MLsfttssippi.  "Hie  r*&»oai4par- 
a&ied!  s6e  rrrer  fr-oca  JLwiTAi*  ^o-  Xew  Orleacs*.  r^Airfcenig'  au1  sEe 
amo«m«cc  Towns  on  nfce  -*?fc*t  fjank  ■:»<  -Le  rrrer..  Pri  or  n«->  ifee  ■qpecmg 
<\t~~hk  raCroaii  ^>"ry..ti  fr:nL  *hi«  :rrr>tor7  Lt«:  ';een  *eatt  s**  Xew 
Ocii*9ua»  by  riTer  an  *:  :o  fI.-oO  per  Hale.  Hi*  on.  *Le  ^jcapieii-iiL  of 
rj\g*  r»ijr*iar*  ifee  rail  rase  win  v&rh&z  a  pi'.iii"  wSiere  in  was  mpenfts- 
ahte  5*jr  noe  !>:an*  *o  Laniile  ^".■•so&-  Fror/_  r.^-*r  »:»vcipenisrTe  p-jiass 
SSB&  its  YKferrar  ifee  rail  ra*e  inpperi  a*  lo-w  a*  i>  or  5*>  eeas.* 
pi»r  baSe  v>  Xew  fHeaEs.  wruie  5r»-jt2.  poiriv*  H-iivk  fro-zi  *fce  rrrer  «n<4i 
is  S-^fiaS"  PoriL  Mss..  ahoc  V,»  =iZes  fr:-=i  T*:-:k-rT7rr  aa--i  10  frooi 
"ije  ri*rer^  nLe  raEmstii  r»*«!o«icei"i  fi-aelf  Ht  ^Larsr-jr  *T  *o  f2  per  baSe- 

Tie  manner  ■  jf  xsTrranre  also  operarei:  -a^Lirir^  ".he  r.T^r  rorne.  Tbe 
r^p:-n»f  r»ne«.  *•  2tt~«»tl  aho^e.  hrrln-ieii  nr.e  ■^•.•rrrv.e.  ■^tmer  *  liahiiiny 
\f  risk,  bm  oti  all"  «*.or*n«:n  -rippeii  by  V.an  :be  *cip per  wa*  pin  no 
ardbifeiitial  eirjecse  o<f  fr'.-n  :ne-LaI:  ■;:  I  per  :et:*n  no  I  per  -wnn 
■rf  ^&e  xaJnK-  o^"  nLe  *hipTsetn.  The  orerrirzr.  on  ^hf-pcKtsn.*  firn-m 
Y5»8afc*ir2r  no  Xew  Or*ear^  anor^in^i  no-  2o  ^etn*  ■■:•«  a  bale  of 
•socsaiL  rained  an  lo*'.. 
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In  the  early  eighties  and  before,  there  were  lines  of  cotton  boats 
running  to  New  Orleans  from  Memphis,  Greenville,  and  Vicksburg, 
built  especially  to  carry  cotton.  One  of  them,  the  Henry  Frank, 
carried  the  record  cargo  of  9,226  bales,  of  which  three-fourths  were 
big  or  uncompressed  bales.  This  cargo  was  carried  to  New  Orleans 
in  1881. 

With  the  spread  of  cotton  compresses  throughout  the  South  the 
conditions  under  which  cotton  is  transported  altogether  changed. 
Formerly  the  only  compresses  were  located  at  important  centers,  such 
as  Memphis,  Vicksburg,  and  New  Orleans.  Nowadays  any  town  of 
comparatively  slight  importance  has  its  own  compress,  Practically 
all  tnese  compresses  have  excellent  facilities  for  receiving  and  shipping 
the  bales  by  rail.  The  railroad  track  is  at  the  door  of  the  compress, 
and  on  cotton  that  has  been  brought  to  the  compresses  by  the  railroad 
a  "refund"  is  allowed  if  the  cotton  is  sent  from  the  compress  by 
rail.  This  has  overturned  the  old  system  of  handling  cotton  by  river. 
The  planter  still  sends  his  cotton  to  the  commission  merchant  or 
factor  to  sell  and  the  latter  sells  it  to  the  cotton  buyer  who  has  the 
cotton  compress.  The  buyer  now  ships  the  cotton  directly  from  the 
compress  on  a  through  bill  of  lading  to  the  New  England  mills,  to 
Liverpool,  Havre,  or  elsewhere.  Export  cotton  is  generally  routed 
via  New  Orleans,  and  that  for  New  England  may  go  by  one  of  several 
routes,  a  good  part  of  the  latter  being  handled  by  the  Illinois  Central 
via  Louisville  or  Cincinnati.  Much  of  this  formerly  went  by  river 
to  Cairo  or  to  Cincinnati,  whence  it  was  forwarded  by  rail  to  New 
England. 

TERMINALS  AND  THEIB  CONTROL 

In  the  treatment  of  this  subject  only  so  much  of  it  as  refers  to 
terminals  on  the  Ohio  and  Mississippi  rivers  and  their  immediate 
tributaries  is  considered.  The  wider  aspects  of  the  subject  of  port 
terminal  facilities,  including  the  ownership  and  administration  of 
docks  and  wharves  on  the  Great  Lakes  and  on  the  Atlantic  and 
Pacific  seaboards,  although  in  a  measure  relating  to  commerce  on 
tidal  streams,  has  in  this  connection  been  omitted. 

In  this  portion  of  the  present  appendix  the  Ohio  River  terminals 
are  first  considered,  followed  by  a  consideration  of  Mississippi  River 
terminals. 

WHARFAGE    AND    AGENCY    CHARGES   ON   THE  OHIO 

Most  of  the  river  landings  on  the  Ohio  and  its  immediate  tributa- 
ries appear  to  be  owned  by  riparian  municipalities.  A  serious  diffi- 
culty encountered  by  lines  operating  on  the  Ohio  and  its  tributaries  is 
the  matter  of  excessive  wharfage1,  charges. 

According  to  representations  of  the  packet  lines  out  of  Pittsburg 
and  of  the  Pittsburg  Chamber  of  Commerce  it  is  said  to  be  a  common 
practice  for  the  little  towns  along  the  Ohio  and  its  tributaries  to  levy 
wharfage  charges,  and  if  the  packet  lines  were  to  stop  at  each  point 
from  Pittsburg  to  Cincinnati  the  average  cost  would  probably  be 
from  $40  to  $f>0  per  boat;  hence  in  order  to  avoid  this  expense  boat 
lines  now  stop  only  at  the  larger  ports. 

In  many  places,  in  addition  to  wharfage  charges,  a  charge  is  made 
/or  So-called  "  agency  service, "  in  return  for  which  the  shipper  has  the 
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RATES  OP  WHARFAGE 


Two  and  one-fourth  cents  per  ton  in  advance,  hull  measurement,  on  all  boats  and 
barges  for  the  use  of  the  landing  for  twenty-four  hours  or  less,  and  one-half  these  rates 
for  additional  time;  provided,  no  boat  shall  pay  less  than  $6  for  each  and  every  twenty- 
four  hours  or  less.  For  boats  remaining  but  six  hours  a  reduction  upon  these  rates  of 
25  per  cent  will  be  made,  and  upon  the  payment  of  one  full  wharfage  for  twenty-four 
hours  on  boats  going  downstream  they  will  have  the  right  to  land  on  return  on  same 
trip  without  additional  wharfage;  provided,  no  boat  shall  pay  less  than  $6  for  each  and 
every  twenty-four  hours  or  less.  Any  departure  from  these  rates  will  be  by  special 
agreement,  but  boats  used  exclusively  in  towing,  and  boats  landing  for  repairs  or  sup- 
plies only,  will  not  l)e  charged  for  landing  at  river  bank  in  location  to  be  designated  by 
wharf  master,  the  time  for  use  of  landing  by  towboats  and  boats  landing  for  repairs  and 
supplies  to  be  limited  to  a  reasonable  time  to  be  fixed  by  wharf  master. 


Barge*  containing  200,000  feet  and  under,  $2  per  barge,  each  load. 
Barges  containing  200,000  to  500.000  feet,  $5  per  barge,  each  load. 
Barges  containing  500.000  to  800,000  feet,  $8  per  barge,  each  load. 
Barges  containing  800,000  feet  and  upward,  $10  per  barge,  each  load. 


Boats  and  barges  of  ties  unloading  at  Cairo,  80  cents  per  1,000  ties;  but  no  boat  or 
barge  nhall  pay  lew  than  $2  for  each  load. 
All  loads  to  Iw  estimated  by  wharfage  collector. 

Following  is  tho  blank  form  of  receipt  issued  by  the  Cairo  Trust 
Property  for  the  use  of  river  landings: 

No. :  Cairo,  III., ,  190-> 

Steamer To  Henry  Parsons  and  Edwin  Parsons,  Trustees  of  the  Caro  Trust 

Projwrty,  Dr. 

For  use  of  landing tons  at  rates  aH  per  other  side, dollars. 

Received  payment. 

Henry  Parsons  and  Edwin  Parsons, 

Trusteet. 

I .  By 

Wharf  Mailer. 

At  Cincinnati  there  is  a  public  landing,  which  includes  that  portion 
of  tho  river  front  extending  from  the  east  line  of  Broadway  to  the 
west  lino  of  Main  street,  and  the  river  termini  of  various  streets  are 
improved  to  low-water  mark. 

Wharfage  fees  for  tho  use  of  tho  puhlic  landing,  as  established  by 
ordinance  of  1902,  are: 

For  wharf  ImhUs:  One-half  cent  i>er  day  for  each  lineal  foot  of  the  water  front  occupied. 
For  stcaml>oats  and  other  water  craft : 
For  the  first  twenty-four  hours- 

10  to  150  tons  register,  $1.50. 

Over  150  tons  register.  $2.50. 

More  than  twenty-four  hours  and  less  than  twelve  days,  1}  cents  |>er  ton. 

More  than  twelve  days,  $1  jkt  day. 
For  barges  and  model  harges,  $2.50  per  day. 

For  the  use  of  street  termini  the  charge  for  mooring  steamboats, 
barges  or  other  water  craft,  and  rafts  of  logs  and  lumber  other  than 
wharf  boats  is  $1  per  day  for  certain  streets  and  50  cents  per  day  for 
others.  For  cargoes  discharged  on  the  public  landing  ami  remaining 
more  than  four  (lays  a  charge  of  10  cents  for  each  100  square  feet 
occupied  is  made. 
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la  1M4  die  dsj  <(ivszk£I  of  Gnrmffiinri jiothfij  an  <wiiajaftet-  «s&bor- 
iafn^jr  nue  Loca»TEEIie  *nt£  XaefcviSfe  &uluno*t£  to  cHnscract  derated 
rauJ&  aEwre  ahe  pihffie  kziiffei^.  been  sib**  rairaiii  anipftiDT  wa* 
*n.jomef±  firo«EL  coosnraeiimg  the  track*  and  orAsrerf  to  renroire  the 
jXjTOihi  brafe.  aoii  shi*  orirfeT  wa*  afibrineii  ia  Jme..  l!W7„  hr  the 
flrcprane  «octs  of  Oka*-  wiaca  fcefef  Euon  oolv  than  the  <jicy  c&qebksE  had 
in"  poorer  to  make  sack  a  ztkljl  Bra*  afco-  t£*t — 

'-.  m  air,  ia  -sit-  >;w>!r  . c  -ae  ksa&isjiR-.  mhsm  ia  -die  «Kcrifle-  -rf  -jut ywec  <\i  #mfn*n b 
iiimora.  ^  utnfli^r^afr  3iK9«ny/«if*ifiKa»ei£  r*v  she  pahta*-.  4:r  &  tpuciaft  purpw^.  *v  he 
iBBft  air  &  pnrsrjj*  :ni*niiiSHr«aic  w^tl  "iut  znrgrjm  a;r  TFturii.  ix  tp»*  'i&iiKSSftfL 

t«r*aci  Iaawimgs  *rui  wharf  Io«s  ar*  femri  by  the  «gy  so  coal  cimk 
p«aies  and  onfaers  aft  ah  aegjnsgafie  reus*!  m  lr>>$.  of  t21.723.  Tkere 
i*  l  perpeiiaiali  lease  of  ooe  wharf  to  the  Ohi>  anri  MiHriHwppc  Bafifriwi 
BrtiTrrrrior**:  acui  Oti>  S")*iifew-«sir»«irEL  =  for  tl  725. 

JLpoairradj  no  <»isy  o-ctmAnee  nsganiiiffig  wb*rfa«  ht&bem  f*as*A 
tn  5£arier.n*.  Ota*.  *£nee  the  orttiaaBee  of  April  #.  !.*#>.  amenide*i 
JLigi^u  *.  L*7I.  Thi*  orrimanee  pTOTiAe*  that  estth  *&e*BabMA  and 
.•rar;  noi  zu&c*  ~nan  w  feet  eel  IeiagdlL  *fc*H  p*y  &  wharfage  duu^  of 
fsi  for  die  fira  uw«urT-5OTT  ho*ir*aiMf  fl  for  «**&  ^b*&mtx&  tvenity- 
four  hour*-  acrt  «arfif  bars*..  k*ftl.  o^  &fcsbo*s  fl  for  ib«a  tw«mtjr-foi3ir 

--raisijcajrr  t^x&sezcjezz*  4a*  he  m*y  rfieem  fc-tTO*fefe  Sw  «&*■  tea  nnn 
-i»rr^tut  uhe  toeewrfng  «j<xnr&E  mtfctmg  rmf^H  **neck««ii  by  nfee 

-Hia^  ii^*i*et  *:,  )Lkr>nnA  ^jinir  *  nggrtfidbr  fcntmea*  by  rrnsr  p«r  *rt 
riewcu'-y  *»li*r3^  *>:  f^«j  per  T«wtr  to  eke-  <wner  rf  riLe  i»iLArf  fc**kC-  Tfcryte 
ai;iii*e*  wiuwe  bri*iiie2»  a*  ru^5  «xri«u*tT*  «M*3a6.  nr>  wairrajadi  nkik  ex- 
peruti^in*-  p*j  *  ••.bfcrz*  r^ngrng  Swcn  I  to  2  <ecs*  per  fcxcEuiwt-i  pwmii*. 
JLL  DttaiktMi*  tonk^hing'iin  )C^r%teA  E*Hii  *s  nbe  v^irf  b*7*n  exicepc  ike 
fr«»izier  .^m^^wj*!.  G^oiine  brj«k&*  <&>  or^i  a^e  riie  wiiArf  bfl*c  bus 
iuoit  *n  riie  iiieiice  *n  nbe  Sq*x;  «o€  F«o«ink.  «creen^  p*ymg  cbe  «cy  a 
-vtiariusfr  ^birzR-  irf  *b»jixn  30-  <etUL*  *  I*nifeg-  Gatesofiie  &a*5*  bduniile 
"Sieir  'i^i  frasfcr*  *c*i  ?at  m->  *2Wicy  <tfe*rze  5or  riii*  pixqf»«e.  i*hi?— 
aienn*  fmn.  Cofczihnir.  tlffr«t*n»i.  tfcnc*«p>.  *n»i  «->ufcer  uaiifi*  Bficm 
;imi  v^*«;  oc  JLirieiinA  ir^  ^jcftfeieti  no-  die  <»Art  *v?  efce  ^jsratrf  b^ts  *c 
I£ir*j»r:rjL  *iui  5ir»«trrieii  by  see  srr,prietor*  -vc*  nke  Trh*rf  bn*?  to 
aouin*  :fc*  far  as*  ltfcnitdi:.n^.  Rbley.  *Dii  W***r»  L'ijjC^  Ofeax  Oa 
"iie?*e  *fix3ft^etii*  ij:  •ir,j^Eg*i  r%rj»s  *r%  m-faie..  t;-*^  r:tni*!*  fc-etntiT  ^ftskT2R»i 
"iy  "he  rilrrnui  .nui  *L«nv  oy  '.he  ptiefatti  hne.  Wbec.  :uw*si**ry  t»  w; 
"ni^aie^tt*  nbe  boAS*  *«vcienizie^  ^tl*  -i-jT^a.  •iecr  r*n#»*?.  vi*.  ube  rfcfEn!Muis* 
HiLiLt*  no  Rkr^t-  ••ivdti»»*iiot>.  Tbe  arronnn  rv.^rr^ii  by  riie  «iiny  of 
Stirwir,*  rrrrirg  "be  \**&zxixz  j+*r  !:>>$■  roc  -wbArfA^*-  *iui  fijr  nbe 
jiumHe  for  die  r.iAir>"i»r.Ari!e  of  die  "wLtrf  boar.  ¥t-  II.jOW--^.  Tfce 
"vtutrf  mife**j»r  *  *tnef  r*^"*r.7:e  >  ierrr^t  fr:~  lie  a^ncy  *fc*T2i«*  duar» 
he  3ia£>h-  to  'ijt^isciei*?*  4^:  *iipper».  Tbe  vbirf  boar,  >  o-Tme«i 
vr  FE^raferpiok  A  Bssn.  ifr.  H:;-n5r:ok  being  "*i*  :i"7  vLtrf  ni«w. 
"Ae  dgRDey  ^&att»*  *^it*i:  v.  *.boc:;  i";  per  iiecr.  ::  uie  frogSJi  ntCit 
•i&itrzesi  by  she  padedt  i^ne. 
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No  city  wharfage  charges  are  paid  at  Point  Pleasant,  W.  Va.,  and 
the  wharf  master  receives  no  salary  from  the  city.  The  city  keeps 
up  about  150  feet  of  river  front  as  a  public  landing.  The  only  in- 
come that  the  city  receives  from  this  river  front  for  landing  purposes 
is  a  license  fee  of  $50  for  the  maintenance  of  the  wharf  boat  at  the 
public  landing.  This  privilege  is  held  by  Mr.  S.  G.  Gardner,  who  also 
operates  the  steamer  Gondola  between  Charleston  and  Gallipolis.  A 
yearly  charge  of  about  25  cents  per  short  ton  is  made  as  an  agency 
ee  to  the  wholesale  houses  doing  business  over  the  boat.  This  is 
the  basis  of  the  yearly  charge  made  to  wholesale  houses  doing  a  con- 
siderable business.  Such  houses  as  do  not  have  a  business  sufficiently 
large  to  warrant  a  yearly  payment  and  other  consignees  and  ship- 
pers pay  about  20  per  cent  of  the  carrier's  rate  as  an  agency  charge. 
Very  little  income  is  derived  by  the  wharf  boat  from  storage  charms, 
since  shipments  are  removed,  as  a  rule,  almost  as  soon  as  landed. 
Where  goods  are  left  at  the  wharf  boat  for  a  month  or  more,  the 
storage  charge  per  month  is  about  one-third  the  carrier's  rate. 

Wnarfage  charges  at  Wheeling,  W.  Va.,  are  based  upon  the  number 
of  the  landings  a  boat  makes  per  week.  A  large  boat  making  a  landing 
each  way  per  week  pays  $2  per  week.  This  is  the  price  paid  by  the 
Pittsburg  and  Cincinnati  Packet  Lino  for  each  boat  and  by  the 
steamer  Kanawfoi  running  between  Pittsburg  and  Charleston.  Smaller 
boats  do  not  pay  so  much.  The  steamer  Lorena  pays  $1  per  week 
(50  cents  each  way),  as  does  also  the  steamer  (Jreenivood.  The  steam- 
ers lieHttie  Smith  and  //.  K.  Bedford  pay  $1.50  a  week,  making  three 
landings.  The  steamer  Royal  pays  $3.50  per  week,  landing  every 
day,  while  the  steamer  Ruth  (a  smaller  steamer)  pays  $3  per  week 
for  the  same  number  of  landings.  The  wharf  boat  is  owned  by 
Crockard  &  Booth,  who  pay  a  city  and  county  tax  as  well  as  a  license 
fee  to  the  city  for  the  privilege  of  mooring  their  boat  at  the  public 
landing.  The  license  lee  amounts  to  $75  per  year.  The  wharfage 
charge  paid  by  boats  goes  to  the  city.  At  the  same  time  boats  pay 
the  owners  of  the  wharf  boat  a  percentage  for  collections  made  for 
them  as  well  as  for  business  secured ;  that  is  to  say,  business  passing 
over  the  wharf  boat.  Another  source  of  revenue  to  the  wharf  boat 
is  for  storage*  of  goods  after  twenty-four  hours  from  receipt  of  same. 
The  wharf  master  at  Wheeling  is  elected  by  popular  vote  and  serves 
for  two  years.  There  is  a  railroad  track  along  the  street  at  the  top 
of  the  river  bank.  Both  the  Pennsylvania  and  the  Baltimore  and 
Ohio  railroads  use  this  track  and  frequently  obstruct  the  passage  to 
and  from  the  wharf  boat. 

At  Pittsburg  the  Pittsburg  Harbor  propel*  is  formed  bv  the  dam  at 
Davis  Island  in  Ohio  River  just  below  Pittsburg.  This  dam  creates  a 
basin  as  far  up  the  Monongahela  Kiver  as  Dam  No.  1  and  up  the 
Allegheny  Kiver  as  far  as  Ilerr  Island  Dam.  Improvements  in  the 
depth  of  the  harbor  and  facilities  for  navigation  are  described  at 
length  in  the  annual  reports  of  the  Chief  of  Kngineers.  With  the  ex- 
ecution of  paving  the  somewhat  steep  river  bank  west  of  the  Smith- 
field  Street  Bridge  little  attempt  has  been  made  by  the  city  to 
improve  its  dock  facilities.     Along  this  bank  lie  four  wharf  boats: 

1.  The  wharf  boat  of  the  Monongahela  and  Ohio  Packet  Company. 

2.  The  so-called  Patterson  wharf  boat,  owned  jointly  by  t£e 
Pittsburg,  Wheeling  and  Parkersburg  Packet  Company,  the  Ohio 
and  Great  Xanawha  Kiver  Packet  Company,  operating  "the  steamer 
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The  wharfage  charges,  as  set  forth  in  an  ordinance  of  the  city 
approved  February  4,  1882,  are  as  follows: 

For  each  and  every  time  any  boat,  barge,  or  vessel  shall  land  for  the  purpose  of  load- 
ing or  unloading,  said  boat,  barge,  or  vessel  shall  pay  as  follows: 
Passenger  or  freight  boats  making  monthly  or  semimonthly  trips  for  each  boat  of — 

200  tons  measurement per  trip. .  $4 

200  to  300  tons  measurement  do 5 

300  to  400  tons  measurement do 6 

400  to  500  tons  measurement do 7 

500  tons  and  upward do 8 

Vessels  not  to  remain  at  the  wharf  more  than  seventy-two  hours,  exclusive  of  Sun- 
days, and  for  each  succeeding  seventy-two  hours  or  fraction  thereof  said  boats  to  be 
charged  at  the  rate  of  $1  less  than  this  rate  in  each  case. 

For  each  and  every  boat  making  weekly  trips  and  not  remaining  at  the  wharf  more 
than  twenty-four  hours,  $2.50  per  trip. 

For  each  and  every  boat  making  three  trips  per  week,  $4  per  week. 

Towboats  of  130  tons  and  upwards,  not  remaining  at  the  wharf  longer  than  ten  days, 
2  cents  per  ton  measurement  per  trip. 

Harbor  boats,  $16.67  per  year.    Small  tugboats,  $10  per  year. 

Model  barges,  $6.25  per  trip;  keel  or  brick  boats,  $5  per  trip,  and  not  to  remain  at 
the  landing  more  than  five  days. 

Flat  boats  containing  glass-house  sand,  wood,  etc.,  $2  per  trip. 

River  sand  and  gravel  flats,  25  cents  per  day. 

Empty  barges,  keel  boats,  or  flats  at  tnat  part  of  the  wharf  allotted  for  loading  and 
unloading.  $1  per  day. 

For  unloading  coal  flats,  $1 .25,  coal  barges.  $2,  coal  boats,  $3  per  trip  each. 

Produce,  hay,  and  other  flats,  $2.50  per  trip  each. 

Round  and  hewed  logs,  $2.50  per  1,000  running  measure,  and  $1.25  per  day  for 
each  day  exceeding  three. 

Boards  and  planks,  8jf  cents  per  1,000. 

Shingles,  staves,  heading,  and  hoop  poles  shall  be  rated  at  4,000  per  1,000  feet  of 
board  measure  and  shall  pay  the  same  rate  as  boards. 

Each  vessel  lying  at  any  wharf  or  landing  not  for  the  purpose  of  loading  or  unload- 
ing shall  pay  the  following  rates: 

Steamers  and  towboats,  1  cent  per  ton  for  each  ton  measurement  per  month. 

Each  barge,  $2  per  month. 

Each  keel  or  brick  boat,  coal  barge  or  Hat,  $1  per  month. 

Each  floating  wharf,  receiving  or  discharging  boat,  $1  per  month. 

Wharf  boats  engaged  in  commission  business,  $300  per  year  in  addition  to  the  rate 
cliarged  for  wliarfage. 

Skiff  floats,  $2  per  month. 

Boat  clubs,  $2  per  month  if  at  paved  wharf  and  $1  per  month  if  at  unpaved  wharf. 

Bath  boats  free  of  charge  at  points  to  be  designated  dv  the  wharf  master. 

The  committee  on  wharves  and  landings  is  empowered  by  the  city  councils  to  make 
special  contracts  with  parties  using  landings  by  the  year. 

The  mayor  of  Pittsburg  is  an  advocate  of  increased  wharfage  rates. 
As  already  pointed  out,  the  wharves  of  Pittsburg  were  deeded  to  the 
city  by  the  renn  heirs,  the  deed  expressly  stipulating  that  the  city  of 
Pittsburg  should  not  charge  more  than  an  amount  sufficient  to  main- 
tain the  wharves  in  goou  condition.  For  this  reason  it  is  believed 
by  some  of  the  citizens  of  Pittsburg  that  the  municipal  government 
has  no  authority  to  increase  these  rates  or  even  to  charge  those  in 
force  at  present/ 

There  arc  no  harbor  dues  nor  other  charges  separate  from  wharf 
charges.  A  nominal  sum  is  paid  to  the  city  for  the  privilege  of 
mooring  a  wharf  boat.  This  m  the  case  of  the  Pittsburg  ana  Cin- 
cinnati Packet  Line  has  amounted  to  $12  per  year,  besides  which 
the  lino  has  paid  the  regular  rates  of  landing  charges  iorits  steamers. 
A  proposed  new  ordinance  under  consideration  in  June,  1907,  in  the 
city  council  contemplates  changing  this  nominal  charge  to  a  certain 
rate  per  foot  of  river  front  used. 
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The  harbor  and  wharf  commissioner  of  St.  Louis,  is  the  head  of  the 
harbor  and  wharf  department  and  a  member  of  the  board  of  pub- 
lic improvements.  This  board  makes  all  contracts  and  leases  (except 
those  made  by  the  city  council  by  ordinance)  and  has  the  supervision 
of  the  accounts  and  expenses  of  the  department;  all  bills  must  be 
approved  by  the  president  of  the  board,  who  is  elected  by  popular 
vote.  The  salary  of  the  harbor  and  wharf  commissioner  is  $3,000 
year. 

The  wharf  department  of  St.  Louis  m  self-supporting  and  receives 
nothing  from  trie  general  fund  of  the  city.  Before  the  wharfage 
charges  on  steamboats  were  abolished  in  1904,  the  rate  was  3}  cents 
per  ton  on  the  hull  measurement.  This  rate  applied  alike  to  all 
classes  of  boats,  except  that  boats  owned  and  paying  taxes  in  St. 
Louis  were  allowed  a  reduction  of  40  per  cent,  making  the  charge 
2 J  cents  per  ton  (hull  measurement),  ravment  of  this  wharf  charge 
gave  a  boat  of  200  tons  or  less  the  privilege  of  lying  at  the  wharf 
for  seven  days;  one  of  300  tons,  for  eight  days;  one  of  400  tons,  for 
nine  days;  one  of  500  or  more  tons,  for  ten  days. 

In  1904,  an  ordinance  was  passed  allowing  steamboats  to  land  with- 
out payment  of  wharfage,  the  receipts  from  other  sources  being  suf- 
ficient to  maintain  the  river  front  and  city  wharves. 

The  following  statement  shows  the  receipts  and  expenditures  of 
the  harbor  and  wharf  department  for  the  fiscal  year  ending  April,  1907: 

KKCEIFTR 

Lumtar,  at  10  cent*  per  M $392. 10 

Any  lumlwr  unloaded  on  river  front  from  railroad  or  from  raft*, 
except  luml>er  from  HteamlxiatH  on  which  there  is  no  wharfage  charge. 

Firew(xxf,  at  10  cent*  i>er  cord ' 267. 45 

Hkidn 18.00 

UwhI  to  place  under  freight  piled  on  wharf;  rate  in  (>  conta  per  skid 
I>er  annum  to  ntevedore  contractors  to  keep  on  wharf. 

KteamUiat  wharfage 159. 37 

Accrued  lieforo  Hteaml>oat  wharfage  charged  were  abolished.  * 

Ferry  licenneH 7, 350.00 

MincfdlaneouH  rentu: 

WharflMmlH 2,535.00 

Landing  for  wind  hoatH 3, 093. 00 

Track  privilcgen  from  railroad  cornpanieH  on  unimproved  wharf,  i.  e., 

river  front 49, 228. 12 

KlcvatorH  (ground  rent  on  land  on  which  "river  Iiouhgh"  fltand) 720.00 

Cotton  comprew  cornpanieH 900.00 

JjUinher  cornpanieH  (yardH  for  Htoring  lumlier) 6, 372.  <J3 

ttowing  Hulw 180. 00 

Services  of  hnrUir  l>oat  pumping  out  minken  Ixwit 35. 00 

MinccllaneouH  commoditicH  ntored  on  river  front,  an  coal,  ice,  general 

inerehandiHe,  etc 7, 037. 00 

Total 78,287.67 

KXI'KNDITtJRKH 

Office  experweH  (wilarieH,  etc) 10, 977. 41 

llarbor-lxwit  ex|x-m<cH 12, 541.45 

Cleaning  levee  and  removing  obstructions  in  river 9, 859. 70 

Kej>airH  to  wharf,  lalx>r.  etc 14, 924. 37 

Total 48, 302. 93 

Net  receipts 29, 984. 74 

Thi,s  balance  goes  into  the  harbor  fund,  which  is  kept  distinct  from 
the  general  fund  of  the  city. 
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THE    WATER  PRONT 


The  river  is  from  one-half  to  three-quarters  of  a  mile  in  width,  and 
the  depth  within  10  feet  from  the  banks  ranges  from  40  to  100  feet. 
The  harbor  is  well  sheltered.  The  current  of  the  river  is  not  too 
strong  for  unloading  in  midstream,  although  most  of  the  vessels  land 
broadside  along  the  wharves,  which  are  constructed  on  piling  and 
extend  out  into  the  stream,  in  some  places  from  50  to  100  feet.  This 
whole  wharfage  front  on  the  left  bank  of  the  river,  which  is  the  bank 
on  which  the  greater  part  of  the  New  Orleans  population  lives,  is 
approached  by  streets  and  by  lines  of  railroad  tracks  which  permit 
cars  to  come  on  the  wharf  and  load  directly  into  the  ships. 

As  the  Mississippi  rises  far  above  the  level  of  the  streets  of  New 
Orleans  in  times  or  flood,  great  banks  of  earth  have  been  thrown  up 
to  protect  the  city  and  suburbs  from  its  invasion,  and  these  levees 
serve  the  purpose  of  marginal  streets  along  the  water  front,  the 
wharves,  however,  extending  in  some  cases  over  the  levees. 

Along  the  levee  above  Canal  street  are  the  wharves  of  the  Leyland- 
West  India  Line,  the  Head  Line,  the  Elder-Dempster  Line,  the  Cuban 
Line,  the  Creole  Line,  and  others.  A  short  distance  below  Canal 
street  are  the  wharves  of  the  Morgan  Line,  running  a  regular  line  of 
steamers  to  New  York,  and  just  below  their  wharves  are  those  of  the 
Harrison  Line,  which  trades  to  Liverpool. 

The  wharves  and  storage  sheds  at  Westwego,  which  afford  2,700 
feet  of  wharf  room,  belong  to  the  Texas  and  Pacific  Railroad,  and  are 
used  almost  exclusively  for  its  shipments.  Four  or  five  miles  farther 
down  the  river,  at  Gretna  and  Algiers,  are  the  terminal  wharves  of  the 
Southern  Pacific,  with  a  wharf  space  of  870  feet  and  docks  capable 
of  accommodating  four  or  five  ocean  steamers  at  one  time.  Several 
miles  farther  down  the  river  the  United  States  naval  station  has  a 
large  floating  dock,  which  is  utilized  mainly  in  repairing  vessels  of 
the  merchant  marine.  On  the  east  bank  of  the  river  are  nearly  five 
miles  of  public  wharves  and  about  one  mile  of  privately  owned  rail- 
road wharves. 

Port  Chalmettc  is  owned  and  operated  by  the  New  Orleans  Belt  and 
Terminal  Company,  and  their  property  has  a  capacity  for  the  storage 
and  warehousing  of  cotton  for  something  like  200,000  bales.  The 
grain  elevator  has  a  capacity  of  500,000  bushels,  running  10,000 
bushels  per  hour  into  a  vessel's  hold.  Their  wharf  accommodation  on 
the  river  front  is  about  3,800  feet,  with  sheds  along  the  line^  and  a 
storage  capacity  for  large  quantities  of  general  cargo.  Their  track 
reaches  all  around  the  city,  crossing  every  railroad  coming  into  it,  and 
connecting  at  Avondalo  (the  upper  limit  of  the  port)  with  the  rail- 
roads on  the  other  side  of  the  river,  viz,  the  Southern  Pacific,  and  the 
Texas  and  Pacific  railroads. 

The  Illinois  Central  Railroad  has  3,500  feet  of  water  front  with 
two  elevators  of  1,000,000  bushels  capacity  and  1,500,000  bushels 
capacity,  respectively,  at  the  Stuyvesant  Docks.  This  latter  elevator 
of  the  Illinois  Central  Railroad  is  one  of  the  largest  and  finest  in  the 
United  States.  It  is  erected  just  above  the  site  of  the  Stuyvesant 
Docks,  and  the  wharfage  has  been  expanded  thereby  2,000  feet, 
giving  the  Illinois  Central  Railroad  a  total  of  5,500  feet  of  river  front 
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an  ^riv  earns  BfrH&aw  Tlie  elevator  »  <wiiHtFxeiw*ff  of  she-  moan 
:mi#iftriL  niAr«erii&I  ami  equipment,  ami  »  aftie  c*>  reeis**  E0D-.iMfl» 
inahelit  of  iTvksiL  per  hour.  Four  «eamsbrpa  <*aii  be  loaaigfi  at  cfac 
*»me  time,  ami  the  prolines  of  the  2reas  rrrer  Taller  ean.  be-  twniwi 
iiHVi  nheir  hotiia  an  a  rate  of  *0.ijOO  bnahefoper  honr.  Beanie*  she- 
wharf  fi^diini*»»  an  Sraryxeaans  D^fca.  the  EBiioitt  Central  Ra£lro*ii 
aim  »*niicrob*  Srashport.  with  two  elevator*  of  a  total  «*p«*rity  <*f 
•IM.iHHj  bii&heu*.  ami  a  frontage  on  the  MmwHwppi  Kiror  <rf  same 
UWfl  feet;. 

Thtt  Texat*  ami  Parifir.  R*Qro«rf  has  an  efevasor  <rf  liWOJWO* 
niwheitt  ^apariny. 

T1n»"  board  of  port  rominifflHoner5  ha**  been  anshorcwi  ta>-  usne- 
*!.!>#>•}  ,i»« j  of  bouiia  for  bnilifiTig  wharve*  *faeds.  p*veif  approaches. 
:imi  osher  pi^m  improvement*  The  bo*r*£  has  weu  oniier  wot  a  eon*- 
rjrafaenHive  *w,eGL  of  *hei?**  approaches,  ami  new  wharves^  which,  in  u§ 
'*.ittimeti  wilf  wirJbin  the  next  few  years  make  the  harbw  <of  Xew 
f  jrteaa*  *e«ocii  to  none  in  the  country,  The  piibae  wharves*  ant 
moitily  being  ••.overeii  wish  *c#*«tl  *beii*. 

I2e*iiie*  the  annnai  appropriations  by  the  Xasional  Ciovwamena  [for 
keeping  the  harbor  in  eomiitiott.  the  board  of  port  enmxsBHnaiHs 
keep*  a  «lre«ige  boat  ^mtiniiaily  at  work  removing  'iejwfflfi*  th*n 
fhHiuenriy  form  *hoali*  in  the  river,  esoeeially  after  high  waiter,  The 
hoard  aiao  mair.T.ain^  a  tire  boat,  whicii  rentiers  aid  withficcfi  dkasge  m 
'».a»  of  tire  on  any  vewei  or  wharf. 

EoiiIt*5W  cnarn*  are  Tdiiii  f«iC  tj^iing  ami  onloAiiing  sn^sir  ami 
2mia*&i£i.  ami  -amilar  ^feairw  no  whir.h  ptjrutfai***  are  anna^fceti  are  aae*f 
lh  iniii«»:mg  nrnpiivai  friit  *faipf*_ 

Ei  auwn  -'.at*#»?*  ^pir  nrar.fc*  ra.  froci  the  main  railroaii  tnrfa  co  th* 
^hro  4  «iie.  i»",  p*»rmiu  •iiret!'!:  lo«*inig  ami  Tnfc-^toiiiig. 

The  '.iirr  ,t  3i"*,w  Odeaiift  k  ^v  ^ocu*trirting  a  beh  raxfanMrf  ^T^etn. 
which  wiil  encircle  tie  entire  ^.itj  ami  will  be  owceti  ami  operacerf  by 
liie  'Tiry.  Iz  ift  alreaiiy  ^.oG»tr^teii  aiotig  nLe  rrrer  front,  «rrmg 
nearly  ail  'he  Trharre*  ai?-yOg  the  left  back,  ami  its  in  partial  opcntitiL 
Waen.  ••.ompiei^i  in  wiii  *xx2&ex  all  *he  raiiro*ii». 

TKe  a^iininiATaraGjjC.  of  the  fixer  front  ami  the  right  to  fix  aiwi  rot- 
iert;  ▼harfac^  rate*  iraa  trrs?  zranteii  to  the  ^rty  of  Xenr  Orieaus  by 
rhe  %-jir.i*  of  Li^iiiiana  in  :he  t  Larger  A  I^i*5.  The  ^ity.  brfywe^er, 
■Taiiiii  aiif:  exa<!t  -.harze^  in  extes*  of  the  *'.oi§t  of  facilities  ererterf  for 
•lie  acr.ooizii>tatiiiCi  of  ^i^&lz.  to^eth^r  with  the  -lo^t  of  admmi*- 
rranii^a :  thax  k.  in  exiiess  of  the  amount  rec*iireii  for  rmnrng 
^speaHe».  extend ;.c»  ami  imp-roTerneni*  ani  for  the  »ir,irrng  fnmi  ami 
inmn^H:  on  bomi*.  Th'^  the  a»iminL=trati-:-n  -:-f  wharrefe  was  an 
«C3«mae  ami  not  a  *ocr»!e  of  re^en -e  t«:-  the  State  Froci  the  eoo- 
viiuijiciofi  of  the  2L"t^nicTp*iities  in  1%32  -mtil  1*^:1  the  city  retained 
•iii»»T;  ^oatrot  »if  the  wharf  ^y*ten  for  -:cly  ah-:«t:t  fi-nrteen  years,  tbe 
aHnaining  tfairty-fire  j^at^  Z*ixz  wrtpni  cy  ieace=  to  private  mdhid- 
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uals.  In  1891  the  last  lease  of  the  wharves  was  made  to  Charles  K. 
Burdeau  (afterwards  the  Louisiana  Construction  and  Improvement 
Company),  for  a  term  of  ten  years.  The  annual  reports' of  the  last 
lessee  show  that  during  the  ten  years  of  its  lease  it  declared  more 
than  $600,000  in  dividends. 

The  lease  system  was  so  unsatisfactory  to  the  public  that  in  1896, 
after  five  years  of  declining  commerce,  the  State  legislature  created  a 
commission  to  take  charge  of  the  port. 

The  board  of  commissioners  of  the  port  of  New  Orleans  is  the  out- 
come of  many  years  of  effort  on  the  part  of  the  commercial  ex- 
changes, the  industrial  bodies,  and  others  interested  in  the  welfare  of 
the  port  of  New  Orleans.  This  board,  which  is  composed  of  promi- 
nent business  men  who  serve  without  pay,  not  only  takes  the  place 
of  the  wharf  lessee,  but  also  combines  the  duties  formerly  devolving 
upon  the  harbor  masters,  port  wardens,  wharfingers,  and  contraven- 
tion clerks.  The  act  creating  this  board,  passed  in  1896,  provided  for 
the  purchase  of  the  wharf  lease  from  funds  then  in  the  city  treasury; 
but  this  fund  having  been  diverted  by  subsequent  legislation  to 
drainage  purposes,  and  the  city  not  being  financially  able  to  appro- 

{>riate  other  funds  for  the  purpose,  the  board  of  port  commissioners, 
rom  its  organization  on  the  5th  of  September,  1896,  to  the  date  or 
termination  of  the  lease,  May  2&,  1901,  only  performed  the  duties  of 
administration  of  the  wharf  system  formerly  devolving  on  the  com- 
missioners of  public  works,  together  with  the  duties  of  harbor  mas- 
ters and  port  wardens. 

On  May  29,  1901,  the  board  of  commissioners  assumed  charge  of 
the  wharves  and  landings  of  the  port  of  New  Orleans,  and  the  wharf- 
age rates  were  reduced  from  a  fixed  charge  of  12  cents  per  ton,  whether 
the  vessel  remained  at  the  wharf  a  period  of  one  or  sixty  days,  to  the 
rates  established  by  the  amendatory  act  of  1900 — namely,  a  charge 
of  2  cents  per  ton  per  dav  for  the  first  three  days,  and  1  cent  per  ton 
per  day  for  the  next  three  days,  making  the  maximum  charge  9 
cents  per  ton  and  the  minimum  charge  2  cents  per  ton.  Payment  of 
the  maximum  charge  allows  vessels  to  remain  at  the  wharves  a  period 
of  thirty-six  consecutive  days.  There  is  no  charge  whatever  on  the 
cargoes  entering  the  port.  New  Orleans  is  one  of  the  very  few  if  not 
the  only  port  in  this  country  charging  no  wharfage  for  merchandise. 

The  employees  of  the  board  are  a  superintendent  and  a  secretary, 
each  receiving  an  annual  salary  of  $3,000;  two  engineers,  receiving 
annual  salaries  of  $2,400  and  $1,000,  respectively;  four  deputy  com- 
missioners, one  collector,  a  superintendent  of  construction,  a  book- 
keeper, and  twelve  other  employees — inspectors,  messengers,  and 
assistants.  The  total  cost  of  administration  is  less  than  $33,000 
per  annum.  The  board  also  maintains  a  patrol  system  of  policemen 
at  a  cost  of  about  $22,000  per  annum. 

There  is  no  income  from  rentals,  leases,  etc.,  all  the  income  being 
from  the  sources  stated  above.  All  the  funds  received  are  used  for 
the  improvement  and  extension  of  harbor  facilities,  and  for  the  re- 
demption fund  to  retire  the  bonds  which  were  issued  for  the  improve- 
ment of  the  wharves. 

The  more  significant  portions  of  the  act  creating  the  board  of  com- 
missioners of  the  port  of  New  Orleans  (Laws  of  1896,  Act  No.  70,  as 
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mission,  they  shall  make  said  charges  conform  to  the  necessary  expenditures.  The 
charges  on  barges,  steamboats,  and  other  river  craft  and  luggers,  snail  be  carefully 
calculated  by  the  commissioners  and  the  reduction  of  same  shall  accord  with  the 
charges  on  seagoing  vessels.    (As  amended  by  Act  36,  1900,  p.  44.) 

Repeal  of  certain  laws  and  retaining  others 

Sec.  4.  Be  it  further  enacted,  etc.,  That  all  laws  and  ordinances  regarding  the  ap- 
pointment and  fees  governing  harbormasters,  masters,  and  wardens,  wharfingers,  wharf 
superintendents,  and  any  and  all  laws  in  conflict  with  this  act  are  hereby  repealed,  and 
the  authority  and  control  heretofore  vested  in  thorn  is  hereby  vested  in  tine  board  of 
commissioners  for  the  port  of  New  Orleans,  who  shall  emplov  sufficient  persons  to  be 
known  as  deputy  commissioners  not  exceeding  five,  who  shall  under  direction  and 
supervision  of  the  board  perform  the  duties  now  devolving  upon  the  harbormasters, 
master,  and  wardens,  wharfingers,  etc. 

All  laws  within  the  jurisdiction  of  this  commission  and  ordinances  of  the  city  of 
New  Orleans  imposing  penalties  for  violating  the  rules  and  regulations  governing  the 
management  of  the  wharves  and  landings,  in  force  and  effect,  July  9,  1896,  shall 
remain  in  force  and  effect  and  may  be  enforced  by  said  commissioners.  (As  amended 
by  Act  36,  1900,  p.  44.) 

Right  to  purchase  and  expropriate  wharves 

Sec.  9.  Be  it  further  enacted,  etc.,  That  the  board  of  commissioners  herein  created  be, 
and  is  authorized  and  empowered  to  acquire  by  purchase  or  expropriation,  the  lease 
of  the  wharves  now  held  by  the  Louisiana  Construction  and  Improvement  Company, 
or  of  any  other  wharves  and  landings,  and  it  is  made  the  duty  of  the  common  council 
of  New  Orleans  to  provide  for  the  payment  of  the  price  of  such  purchase  or  expropria- 
tion, out  of  the  funds  under  their  control:  Provided,  That  the  price  to  be  paid  shall 
be  satisfactory  to  the  said  council.  Said  commission  shall  have  the  power  to  expro- 
priate any  property,  wharves,  or  landings  necessary  to  be  expropriated  for  the  benefit 
of  the  commerce  of  the  port  and  harbor  of  New  Orleans  in  accordance  with  the  ex- 
propriation laws  of  this  State.    (As  amended  by  Act  36,  1900,  p.  44.) 

The  amendatory  act  of  1900  reduced  the  prescribed  wharfage  and 
dockage  charges  and  extended  the  power  of  the  board  of  commis- 
sioners to  acquire  property  by  purchase  or  expropriation  to  any 
Eroperty,  wharves,  or  landings  necessary  to  be  acquired  for  the 
enefit  of  the  commerce  of  the  port. 

STATISTICS  OF  COMMERCE  ON  INTERIOR  RIVERS 

TRAFFIC  ON  THE  OHIO  AND  MONONGAHELA 

The  movement  of  coal  down  the  Ohio  is  one  of  the  most  important 
factors  in  relation  to  the  traffic  of  that  river.  From  the  Mononga- 
hela,  Big  Kanawha,  and  other  rivers  tributary  to  the  Ohio  large  quan- 
tities of  coal  are  hauled  in  barges  to  all  of  the  important  cities  located 
on  tliis  river.  St.  Louis,  Memphis,  New  Orleans,  and  other  important 
cities,  also  receive  a  great  quantity  by  way  of  the  Ohio  and  Missis- 
sippi rivers. 

In  Table  11  will  be  seen  a  comparison  of  coal  traffic  hauled  by 
the  rail  lines,  and  that  carried  by  boats  on  the  Monongahela  and  Ohio 
rivers,  to  Pittsburg  and  beyoncl;  1900-1906. 

The  shipments  by  rail  have  increased  gradually  and  that  of  the 
river  likewise,  except  for  the  year  1904,  when  a  noticeable  decrease  is 
shown.  The  tonnage  hauled  bv  water  averaged  about  30  per  cent 
for  the  period  shown.  This  striking  proportion  of  coal  traffic  hauled 
by  water  brings  out  the  importance  of  the  Monongahela  River  as  a 
navigable  waterway. 
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Table  13  shows  the  movement  of  coal  through  the  Monongahela 
River  locks  and  Davis  Island  dam  for  the  perioa  189(M906.  Tliere 
has  been  a  general  increase  in  this  traffic  for  the  period  mentioned 
with  the  exception  of  the  year  1904.  Apparently  75  per  cent  of  river 
coal  is  consumed  in  the  Pittsburg  district,  the  bulk  oi  the  rest  being 
carried  to  other  Ohio  River  points. 

Table  13 — Movement  of  coal  through  Monongahela  River  loch  and  Davis  Island  Dam 

1890-1906 

[From  Geological  Survey,  Minora!  Resources  of  the  United  8tates] 


Year. 

Passed 
through  looks 
on  Mononga- 
hela River. 

Pawed  Davis 
Island  dam, 
Ohio  River 
near  Pitts- 
burg.* 

Difference 

approximate 

consumption  o( 

river  co*1  Ml 

PltUburg. 

Tarn* 
4,060,101 

4,278,588 
3,872,3* 
3,890,073 
4,640,632 
4, 1  S3,  WW 
5,700,352 
5.2*0,838 
6,1*0,800 
5,569,1167 
5,617,863 
7,945,480 
*8,305.927 
9,373,664 
6,085,576 
9,  484,860 
9,724.781 

Tom*, 

a  430, 357 
2. 893,75* 
2,299,294 
2,364,401 
2. 453, 787 
2.mK73 
4,102,190 
2,670,309 
2,970,494 
2,70tf.i40 
2,557,470 
3. 283,353 
3,610,005 
3,059,209 
2,811,584 
3,926,310 
2,883,965 

1,331.747 

1,363,830 

1,573,046 

1,406,671 

%  195, 825 

1, 780,723 

1,607,063 

2,619,400 

3,141,306 

2,060,827 

4,662,127 

5,686,031 

6,303,365 

4,173,493 

5,568,541 

6,640,119 

1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897 
1898 
1899. 
1900. 
1901 
1902 
1903 
1904 
1905 
1906. 


•  From  annual  reports  Ohio  River  Improvements. 

*  The  coal  traffic  on  the  Monongahela  is  obtained  by  adding  to  that  which  passes  Lock  3,  the  ooal 
mined  and  shipped  in  pools  Nos.  1  and  2.  In  1902  there  were  consumed  in  pools  Noa.  1  and  2. 
4,080,287  tons  river  coal;  in  the  harbor  l>elow  No.  1,  including  the  Allegheny  River,  1,605,735  tons  of 
Monongahela  River  coal,  a  total  of  5,086,022  tons. 

Although  the  traffic  on  Monongahela  River  is  largely  coal,  there  are 
other  commodities  of  importance.  Table  14  shows  the  principal  ar- 
ticles of  traffic  carried  between  Pittsburg  and  Fairmont,  W.  Va.,  for 
the  period  1902-1907. 

Table  14— Traffic  on  Monongahela  River  at  locks  of  maximum  tonnage  between  Pitts- 
burg and  Fairmont,  1902-1907 

(From  Monthly  Summary  of  Commerce  and  Finance,  December,  1903-1907] 


Articles. 


1902.* 


I 


1904. 


1905. 


Ton*.             Ton*.       i  Ton*.      ' 

Bituminous  coal '  6,320,660 

Sand I  531 ,997 

Gravel 522,283 

Other  articles 121,701 

Total 9,586,686         10,607,738  7,498,731 


Ton*. 

8,489,340 
664,128 
737,688 
138,789 


10,029,945 


1906. 


Ton*. 

8,962,792 
707,001 
981,412 
80,596 


1907. 


10,731,801 


10,043,460 

724,215 

1,039,416 

123,236 


11,930,316 


«  Detail  statistics  not  available. 


It  will  be  seen  that  the  tonnage  of  the  entire  river  has  increased 
gradually  with  the  exception  of  the  year  1904.  The  movement  of 
gravel  and  sand  has  increased  considerably  and  is  next  in  importance 
to  that  of  coal. 

The  coal  traffic  at  Davis  Island  Dam  also  constitutes  almost  the 
entire  tonnage  at  that  point,  while  that  of  sand  and  iron  and  steel 
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REPORT  OP  THE  INLAND  WATERWAYS  COMMISSION 


The  commerce  passing  through  the  Louisville  and  Portland  Canal 
and  the  Falls  of  the  Ohio  at  Louisville  is  shown  in  Table  18  for  the 
period  1902-1907.  The  coal  traffic  constitutes  almost  the  entire 
tonnage,  which  has  had  a  tendency  to  remain  normal  for  the  period 
indicated. 

Table  18 — Commerce  through  Louisville  and  Portland  Canal  and  the  Falls  of  Ohio 

River,  1902-1907 

[From  Monthly  Summary  of  Commerce  and  Finance] 


Articles. 

1902. 

1903. 

1904. 

1905. 

190C 

1907. 

Coal 

Tons. 

860.793 

13,472 

81.104 

51.589 

a  975, 831 

Tons. 
1,203,790 
24,923 
71,092 
67,309 
96,720 

Tons. 
1,498.216 
34.543 
45,851 
36,043 
40.959 

Tons. 
1,692,487 
43,571 
49.112 
76,818 
67, 171 

Tons. 

1,154,091 
35,720 
21,012 
72,158 
60,023 

Tons. 
1,476,980 

Iron  ore  and  manufactures 

Lumber  - , 

25.341 
27,046 

Miscellaneous  merchandise 

Other  articles 

78,342 
44,690 

Total 

1,988,789 

1,463,834 

1.655,1)12 

1,829.159 

1,343,904 

1,652,390 

a  Includes  total  tonnage  of  all  articles  over  Falls  of  the  Ohio. 
TRAFFIC   ON   THE   MISSISSIPPI 

The  commerce  of  tho  Mississippi,  although  not  as  great  as  in  former 
years,  is  still  of  considerable  importance.  The  river  as  far  up  as  St. 
Louis  affords  good  facilities  for  the  operation  of  packet  lines,  but 
above  that  point  low  water  frequently  prevails  during  a  large  part 
of  the  year. 

The  following  tables  show  the  tonnage  received  and  shipped  from 
St.  Louis  via  rail  and  river  for  a  period  of  years  and  also  snows  the 
rivers  to  and  from  which  the  traffic  was  carried. 

It  will  be  noted  on  Table  19  that  the  tonnage  received  in  the  earlier 
years  by  river  was  almost  double  that  of  the  latter.  Shipments  from 
the  Ohio  River  constituted  but  a  small  proportion  of  the  entire  traffic 
in  the  earlier  years  given,  while  at  the  present  it  represents  about  50 
per  cent  of  the  entire  river  tonnage.  The  tonnage  from  the  Missis- 
sippi proper  has  fallen  off  greatly. 

Table  19 — Tonnage  received  at  St.  Louis  via  rail  and  river,  1890-190$ 
[From  St.  Louis  Merchants'  Exchange  Reports] 
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REPORT   OF   THE   INLAND   WATERWAYS   COMMISSION 


The  receipts  and  shipments  of  grain,  flour,  cotton,  lumber,  and 
coal  at  St.  Louis  by  the  Mississippi  River  and  by  rail  are  shown  in 
the  following  tables.  It  will  be  noted  that  a  general  decrease  of 
river  traffic  in  the  later  years  is  shown  for  all  of  the  commodities 
named  with  the  exception  of  that  of  coal  received  from  the  Ohio 
River.  In  most  qases  there  has  been  a  material  gain  for  the  year 
1906  over  that  of  1905. 

Table  22—  Receipts  and  shipments  of  yrain,"  via  rail  and  river  at  St.  Louis,  1895-1906 
[From  St.  Louis  Merchants'  Exchange  Reports] 


Year, 


Receipt*-  Shipment*. 

Via  itTar.1  Via  mXL      ToUL     Via  river.!  Via  mil, '    Total, 
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a  Wheat,  corn,  oats,  barley,  and  rye. 

•  Varieties  of  bulk  grain  and  total  of  all  Grain  shipped  from  St.  Louis  to  New 
Orleans  via  Mississippi  River  boats,  1870-1903 

[From  St.  Louis  Merchants'  Exchange  Reports] 


Year. 

Wheat. 

Rushfl*. 
00,000 

135,001 

37,142 

351,453 
i,  wo,  039 

2,3W,fOT 
5, '03.  272 
4, 107,Wil 
5,037,301 
1,435,043 
1,318,088 
80,000 
743.430 

Corn. 

Uya. 

Oali. 

ToUJ, 

1870 

ftu*hrtit 

UunheU. 

Buj/irL*. 

00,000 

1U,077 
1,711,000 

1871 

1,711.030 
1,373,080 
1,047,704 
172,017 
1,737,237 
3,£7S,  057 

2,857,oao 
:i,5Vp,5yj 
ft,  804, 302 
8,040,720 
2^20,712 
0,0^0,500 
4,400,78ft 

\  1-Ml.lfciO 

7,501,730 

5,8M,042 

N,  7]  7.  MO 
1,4*3,781 

a  22H,f*VS 
3.  203, KM* 

3,000 

1872 

187^ 

l,373,(Jt)0 

1874 

10,000 

l^pOM 
30H.578 

4,  ioi,  aw 

A,4Al,fl(tt 

0,104,838 
Ifi,  7«2,664 
12,003,U47 

K,  333,417 
i],050p«H 

0,047,55* 

8,834,094 

1875 

1870 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1880 

i71,W3 

m.),\n\ 

157,424 

15,1)141 

as,  m 

l.VKM 
20ft,  4*0 

3fl,CP03 

ioN.'inf 

30,028 

i;,<i,;-C"> 

nottM 

167,333 

401,787 

flOS,  ::,-■ 

217,722 
160,5*4 

v»,7iC 
HO,  000 

~mtm 

7A.430 
40,000 

1887 |    3.'i.:i.7.ir 

11,550,790 

1888 

1,917,  ftiZ 
1,051.050 
1,400,440 
<i,tH  n,21.r, 
5.14U.7W 
3.710.300 

14,1^,044 
10,217,240 
§,408,540 
8,414,040 
7,070,000 
2,345,509 
1,735,117 

iilii 

17,432 

1894    ..    .                                                                     ,     UHIUM 

I**)..  .                                        '     m;*ii 

1  .Wl.HOtt 
N.;ijMa087 
3,N27,0fi3 
3,0nfk,4»4 
1,748,517 
2fM71pN70 
53.%705 

2>.   HHI 

1,025,22] 

1800 1,732.503 

1807 1,101,03: 

1808 2, 747, 99- 

1800 234,720 

1900 ...          '        100,24 

212, 720 

24V»,:iW 
ttU.505 
240,  tNM 
273,04ft 

10, 527,  MB 
&f41Ta,ie 
et,  WIO,  707 
2,333,235 
3,314, 100 

1901 1,828,24- 

2,30a,(Hli 

1902 2,308,711 

1903 1,724,220 

2N,2I2 

28,400 

-  74V.  441 

-►vjoezkcx  *s  ZTTxasz'A  ictus 


i« 


-hex:  jta  ci*c  m*..ym*n£*  if  jt&ir  vil  ~aZ  cue  ~t.vtr  tc  &  Vmsm 

~7~>ol  fc  Z>imi»  Monaitaz*  Zjoaiuqpt  2*apmt^ 


jLtt-Asnn*. 

t 

T«r. 

"  ji.  mL 

7irui. 

""ji.  ruL 

7iiui> 

7  TOM. 

Jto* 

iff—.-. 

iff— 2-fc 

2tu* 

lur-ex. 

iff-*w. 

io—a«. 

i«-^ 

it?— sat 

J*.. 

ft  tZl 

_  j*.  IS. 

_  j».  it: 

'<4LJU 

:.%jft 

1ML.SC 

11-"-^ 

L«tsa 

*  in  a* 

j«M.. 

*•   v4i 

_.»4  n* 

_.as.  t« 

'Mi  \m 

1  **.  Mft 

mr  MA 

ca-.  at 

L«L  lfift 

422.  Ml 

J*fc£~ 

■>.  yc- 

_.;r*i  w: 

_  &L.**L 

HL  ** 

_  IT-  13k 

*   ""  "Tilfr 

£L«tf 

Z..MTflff 

J*L. 

ii  rr« 

_  jte.  «£, 

-  r*_  ec 

jn  j» 

-7*  iii* 

i  im.~zt 

^fi-JM. 

!.«•*  CI 

J«^ 

*t  RI 

_  .us.  r> 

_>l  a» 

>--  &* 

_*5* 

1  Jlvt.SM 

U£.  Mt 

*.  B7L-4B& 

l  c»:«r 

;*L. 

wl  «*r 

Hit  *r 

_  ill  ;-* 

;-£:.;** 

-«Lrr, 

i:£» 

«ft2l 

i"ji-n 

i  :*  «» 

:**.. 

—.  *r 

_  3*  WW 

.  ;-#*  *»i 

jfi«.  ta. 

_m  c* 

1  fit  tffi. 

JM  tS 

L1MLfi» 

:  3««ft 

J-S-T. 

.1*.   *■* 

_  J£L  im 

.  ^*.  ua 

351  tfft 

1  €:l  JT7 

_  il*  «; 

;li  ** 

:c^ 

1  MT  TS 

J**- 

*.  ir; 

_  sc  il; 

_.Wt   IK* 

1  <S 

1  a—  U»* 

_  3HL  .^. 

2».  SX 

i.CL«r 

1  ICJH 

J#A- 

5»-  *£ 

_  -*iC  cw 

iL%.    *Ut 

* r  «* 

-  is*,  -m 

:ci4 

;«"  j'rf 

LMC 

Lid-  lfil 

.1**-- 

C-   \T\ 

_.  H'.v  A* 

_  «♦.  in 

jir  er 

i<r  ;r> 

1  2£JM 

-3-  *r 

ftJML^rV 

4«*rn 

.1*1.. 

Z% 

i  -r  rui    . 

-  ,7|.    ?# 

«.  f* 

•i  *rt  n." 

1  ML  5U 

JM.  W* 

i  BL  ST 

JL    ISJ ^ 

1*1. 

i  j»r  ii    < 

-  2."  &: 

TL1<£ 

nii» 

1  «*«L 

a  a.: 

ici-a: 

i«c.ai 

j*t.. 

*. :«: 

Ill--  JV    . 

..  ^4»    «fi 

r"  «ti 

L«lt2i 

l  ^rr  »* 

i-tiLi 

£«i-Tl 

t«T"»lL 

j»*,. 

.;.  m& 

1 ;-a.  t£T     . 

.  J*.  5* 

^i.  T»*7 

I  m  4£ 

L  XN.  JM 

m.uB 

ICELli* 

i#£. 

-  is 

1  ZiL.  "2£ 

>  Z2V.  74fl 

JA.  'J*** 

;  £«.  ja 

L<^.<» 

3L.V* 

£6?LHl 

JMA.- 

_  4H 

1  3ii  ;-*i     . 

.  **  '-.7 

r  "?* 

!**-:« 

117-  HE 

2J« 

tiaat 

1K.M 

'7  run  *r.  l*«»u»  X«TLTjA;Tnr  2s*nu;ii0t  i»f3«in»r 


jCjhhji^    jtmt  tail     7  iCa*. 


lA^^jr 


1*1  -: 


iar--. 

':  *i 

~  *£. 

1  an 

}  «4 
1.  Ma 

il.  'Z. T 
♦.  Kl 

;.  *» 


2»U*-K 


-  !f 

*  s* 

'  «# 

.  IT* 

1"*" 

.  .IL11 


iffi^. 
IL  3ft 

JkWt 

ir. 

_..  »* 

iiir 

--  m. 

:.  sn 

:.  ia» 
4  ~~, 


skL 


Aft:** 
ht:  in 


2=.M* 


TM.  «ft 
Eft.  Jiff 

a*.  «c 

iTILC: 


WL2L 


'C  MS 
22.  3f7 
IT-  ffir 
^Tt.  ML 


1- 

1-.- 

till 

_ 

i« 


1MN. 


..  >■>..  &i         *.  4^    Mfl 


. -r.  .an       i.ruiwi 

JTH.7M  ll&tW 


158 


REPORT  OF  THE  INLAND  WATERWAYS  COMMISSION 


Table  27 — Shipments  of  lumber  from  St.  Louis  via  rail  and  river,  1902-1906 
[St.  Louis  Merchants'  Exchange  Reports] 


1902. 

1603. 

1904. 

1905. 

1905. 

By  rail 

« 

cars.. 

71,727 
2,086,000 

81,572 
1,836,000 

76,101 

85,988 
1,435,000 

97,441 

By  river 

c 

feet.. 

1,841,000 

«  Shipments  for  1904  not  available. 

Table  28— Receipts  of  coal  at  St.  Louis  via  Ohio  River,  1902-1906 
[St.  Louis  Merchants'  Exchange  Reports] 


Year. 


1902. 
1903. 
1904, 
1905. 
1906. 


Tons. 


58,500 
107.680 
101.200 
125.755 
160,120 


Below  are  embodied  a  series  of  tables  showing  the  receipts  and 
exports  of  grain  at  New  Orleans  and  the  movement  of  river  traffic 
in  the  same  commodities : 


Table  29 — Receipts  and  exports  of  grain  at  New  Orleans,  1873-1907 

[From  monthly  summary  of  commerce  and  finance,  1900,  and  from  annual  report  New  Orleans  Board 

of  Trade,  1906] 


Year. 


Received. 


Barrels. 

1873 

1,046,024 

1874 

1,001,504 

1875 

864,242 

1876 

791,701 

1877 

631,602 

1878 

639.304 

1879 

019. 401 

1880 

626.418 

1881 

642. 400 

1882 

729.749 

1883 

726.291 

1884 

092. 303 

1885 

002. 001) 

1880 

694.263 

1887 

024.852 

188S 

671.331 

1889 

075.924 

1890 

040.373 

1891 

052. 873 

1892 

842. 064 

1*93 

766.252 

1894 

756,068 

1895.  ...*.... 

655.291 

1N90 

547. 525 

1897 

516. 310 

1898 

747.870 

1899 

734.027 

1900 

647,796 

1901 

535,371 

1902 

561,147 

1903 

528.471 

1904 

505.42s 

1905 

497.143 

1900 

«20.577 

1907 

706.218 

ur. 

Wheat. 

Com. 

OaU- 

Ex- 
ported. 

Received. 

Exported. 

Rocelved- 

Exported. 

Reoetv^. 
BiuhtU. 

Barrtlt 

Buthrix. 

BlitlMl*. 

Buth/lf. 

Biuhrt4+ 

946.457 

B*t*tto* 

54.0U6 

896 

6.097.522 

a,»r,m 

22.  -m 

tni  '.  !"■ 

325,287 

206,788 

5.iiN».  m 

1,244.963 

i,  &G8T  mo 

mm 

74.21:' 

1  45.  \<'< 

206.399 

3, 465, 900 

197.433 

1,F27,232 

I>  i.T25 

93,792 

ffi^SU 

37,102 

4,202,022 

1,630.756 

1.L0»>.432 

Z\  U02 

M  -u-* 

110,601 

105,271 

5.580,150 

2.824.921 

1..IM.I..VJ4 

38,0*2 

1,048,857 

moss 

7,996.361 

6,025,664 

1  os7,436 

2.900 

#i,2.iii 

3,128.914 

2,796,660 

7,023.191 

3.909,580 

1    7S1.S72 

3,220 

IIE,  361 

5. 1MB. 497 

6.344,510 

11.177.045 

9,  205. 984     1.139. £52 

4  S.V 

TO.JU3 

6.707.983 

4,420.614 

11.50H.085 

7,797,557     LfiOM.lM 

440 

66  J 19 

2,K9Q,6B8 

6.  ICO.  233 

4.024.325 

245,9*7      1.490.254 

5.047 

83,9:55 

2,372.430 

7,ttfl,361 

10,853,264 

6.378,  m     1,560,353 

a.  27* 

35. 572 

1.551.591 

040*337 

6,092,3911 

6.051,507     1,728,559 

3.443 

-o.  4,^J 

95.906 

1.5U0, 124 

8,059.486 

6.044,639         417,860 

1.501 

24.832 

1.039,  *iii 

30,  702 

S,  195. 90S 

8.553.913  '      439,633 

11,121 

54. 125 

■J,;**. Sal 

4,345,553 

8,352,999 

7, 505, 816     1.320,152 

2.186 

43.152 

L  4*4, 051 

1,566,207 

7,001. 185 

4.949,723 

523,740 

1»47» 

31,646 

1,5*4,3*5 

900,949 

14.933.398 

U.  812, 859 

1,170,582 

358 

44.276 

1.59X275 

1,52:1,014 

I3,780,2*i4 

12.028,362     3,320,225 

20,434 

52,015 

10.601450 

10.336.1S6 

3,354.773 

1,912,173     3,442,420 

1.891 

225.841 

14.582.156 

14.207,443 

7.501.128 

7,379,07&     4.459,405 

9,103 

117.878 

13.ttl.V44 

u,m,7:H 

7,611.607 

6,506,333  '  3,495.630 

122,  53H 

133.075 

2,390,353 

2,925.541 

4,381.173 

5,441,448     2,1W,S» 

12,712 

91.140 

863.944 

836.  TO 

9,927,670 

.V7.v,7-i.'.      3.1H.S.24I 

2.3.  no 

26K.154 

3*52.623 

3,853,^37 

25, 989.094 

25,29-2,503 

3,046,315 

262,143 

345.017 

10.642,166 

10,356,248 

27.550,482 

27.714,472 

3.799.972 

1,294.518 

295. 472 

12,651.877 

12.795,542 

19,748.497 

20.735,5» 

4.265,955 

1,602,956 

402, 402 

11.874.589 

11,562,512 

22,041.796 

21.939,586 

1  Mill 

923,720 

378. 300 

7.440,472 

8,055,307 

23,292.659 

23.403,453     4,972,067 

1,609.192 

571.209 

£4.796.841 

24,485.tfl7 

11,904,615 

12,471,70! 

4,902,106 

1,995,409 

530. 102 

17, 250,250 

10.S05.2S4 

2,791,133 

2,074,917 

2,522,891 

110,521 

1.162.719 

11.218,075 

n.«>7.*«e 

12,756.740 

12,908,439 

4,067,254 

35  >i 

660,129 

1,737,015 

2.0HP.HJ4 

4,580,357 

5,309,214 

2,435,875 

43,200 

783. 10S 

Ktf.000 

5V4.334 

2,-;.  653,020 

31,937,95? 

2,309.000 

894,143 

1.219,807 

5.473.800 

5,675, 8M 

10,330,812 

17,337,450 

A, 497,145 

5,417,779 

855.808 

5.318.200 

5.181.165 

9.051,000 

8,402, 993 

a  an  no 

1,964,639 
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TRAFFIC   ON   VARIOUS   RIVERS   AND  CANALS 

• 

The  following  is  a  table  of  traffic  on  some  of  the  smaller  rivers  and 
canals  throughout  the  country.*  There  has  been  a  general  increase 
on  most  of  the  rivers  from  year  to  year.  There  has  also  been  a 
material  gain  for  the  year  1907  over  both  1905  and  1906,  the  traffic 
aggregating  2,955,444  tons  for  the  routes  named. 

Table  32 — Freight  transported  on  various  rivers  and  canals,  1902-1907 

[From  Monthly  Summary  of  Commerce  and  Finance] 


Rivers  and  cannK 


Bn  rran  RLv«r,  Ky,(  Lock  1 

Big  Sandy  River,  Kj \.  and  W. 

vY,  LockSor 2 

Black  Wiirrlor  River,  Ala,,  Lock 

12  (formerlySK „..,., TTr 

Canal  at  the  Cascade*,  Crag. 
Coosa    River,    Ala..,    Lock  a  or 

Lock  a. 

CutribcrfaDd  River,  Twin.,  Lock 

A 


Det  Moines  Rapid  a  Canal  *.■_„. 

<i reen  River.  Kj\,  l^ock  1 

Kunnwhri  fLIvtff.  oreat  Lock  11. 
Kanawha  River,  Little  Lock  fu  . 
Kentucky  River*  Ky.,  Lock  4.  . « 

Muscle  ShoaEs  Canal  Tenn 

Muskingum  River,  Ohio,  Lock  1, 

Bough  River,  Ky.,  Look  1 

Wabash  River,  fad..  Lock  1 

Yamhill  l,ock.  Orag 


1902. 


Tons. 
41,231 


ttU'.Hi 


25,306 


A  23ti 


is,  m 

977, 101 
«9,700 

7,1SS 
37.390 

25.077 

i.:.'M 
1.718 


im 


1004. 


1906. 


Ton*. 
3d,  9w 

32.134 
37,848 

2.106 


lOL^Ol 
9,091  I 
5*2*4  | 
S4tStQ 
1,771 


Ton** 
M,945 


305, 8&2 


14,935 
:t!,l73 


ffl 


34.815        47,440 
450,739      374,859 


102.129 
10,502 

35,446 

a,  394 


Ton*. 
fi3,43a 

140p413 

12,530 
41,390 

2,fiS4 

S7,383 

mas 

400,130 

1.511,872 

106,520 

134,324 

17,790 

3S.070 

A0,«06 

1^014 

3,785 


1006, 


Tanr. 

241,400 

lfi,150 
48,305 

%m 

(9,370 

34.447 

375.919 

1.306,023 

L4*,ooe 

144.253 

26,  bt* 

27,872 
34,112 

&fi 

3,304 


1007. 


Ton*. 

38,530 

174,567 

20,340 
tf,«4 

1,1021 

70,415 

424.776 
1,725,525 
106,756 
191.311 
21,101 

42,  m 

28,754 
0.31S 


NAVIGATION  ON  THE  COLORADO 


In  a  letter  to  the  Bureau  of  Corporations,  dated  January  30,  1907, 
Mr.  J.  A.  Mellon,  master  of  the  steamer  Cockan,  operating  on  the 
Colorado  River,  gives  the  following  brief  history  of  transportation  on 
that  stream: 

In  the  year  1851  it  became  necessary  for  the  United  States  to  establish  a  military 
post  at  Yuma.  The  troops  marched  from  San  Diego.  To  supply  the  troops  by  the 
desert  route  was  found  impossible  and  a  contract  was  let  by  the  quartermaster  to  U.  A. 
Johnson  to  transport  75  tons  by  water  from  San  Francisco  to  Yuma.  Johnson  shipped 
the  stores  on  the  schooner  Sierra  Nevada  to  the  mouth  of  the  Colorado,  with  lumber 
enough  on  deck  to  build  flat  boats  for  the  river  transportation,  and  with  the  same  he 
cordelled  the  freight  to  Yuma,  making  a  successful  trip.  The  next  contract  let  waa 
for  100  tons,  and  a  man  by  the  name  of  Turnbull  was  the  successful  bidder.  He 
shinned  the  goods  to  the  mouth  of  the  river  on  the  Inrincible,  and  with  material  for 
building  a  small  boat,  which  he  named  the  Uncle  Sam.  His  boat  did  not  have  power 
enough  to  stem  the  current  of  the  Colorado.  When  he  reached  a  point  50  miles  from 
Yuma  he  landed  his  freight  and  from  there  it  was  hauled  to  Yuma  by  teams.  The 
charge  for  hauling  it  was  so  great  that  it  broke  Turnbull.  The  next  contract  waa 
awarded  to  George  A.  Johnson,  and  he  built  a  steamer  which  he  named  the  General 
Jessup.  Johnson  formed  an  association  with  Ben  Hartshorn  and  another  man  of  the 
name  of  Mintron.and  the  firm  was  known  from  that  time  (1853)  until  the  year  1871  by 
the  name  of  G.  A.  Johnson  <fc  Co.  Their  agent  in  San  Francisco  waa  George  F. 
Hooper,  who  was  also  sutler  at  Yuma  from  1853  until  the  Southern  Pacific  Railroad 
reached  Yuma  in  April.  1S77.  George  A.  Johnson  was  connected  with  the  transpor- 
tation of  all  Government  and  all  other  stores  from  San  Francisco  to  El  Dorado  Canyon, 
on  the  Colorado  River.  The  river  route  was  525  miles  and  the  sea  route  waa  1,950 
miles  by  the  Pacific  and  Gulf  of  California.  In  1871  G.  A.  Johnson  &  Co. 
incorporated  under  the  name  of  the  Colorado  Steam  Navigation  Company  and  put 
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m  "£*»  f&KZU&ipe  AVwfent  xzti  Mimsruz  ms.  rxjrr&<5>  tzJl  zb*  rrrcr  boas*.  Tiust 
mzz*  mt*i*  1 13  fr.ci  Sslz.  Fnzsv^cr.  *t*tt  rwrrzzj  ikj*  v.  *±&  izj'AOh.  *&  Out  rrrer, 
P?»t-j:i;s  *:■  l*Tl*f?^ri3  w**  r^rOriT*:  :c  lie  rrr-*ri.Aai  frsc  *lL^?  ▼**■*&.  visa  *a 
^i^atamxttl  ayarrt*rT    ▼b^n  'uZjzT*  ti»  a  rase.  :c  •>.T'tr^=ii«is  «npco*s  *2»i  irax*. 

•Tlriaa  -raizis  ±r»c  *«*«!acir:  ui  r.«=.  :c  ti*  ■>.fe:cbift  PiT*r  iz."  LiS*  wfc*a  tfi*  GOa 
puh:«>  slices  Tr-*r»  icri-k.  izii  fr:ci  \hiz  lira*  *zzzC  \h~  S:ir±**n  Picxde  Bailinwi 
?~*'Ji*ii  Ytta  Tirpc  tui  fr^uij  ^-.mar  lz.  r:-r~r  tEhl*. 

Mr.  Me3o&  estirr.ar.es  that  tbere  were  110  22*11  employed  011  the 
boat*  a&i  barses  an*i  in  :Le  shipyards  on  the  rrrer.  belonging  to  the 

OjujObi:-  Steam  XaTigation  Company.     H*  continues: 

Tua  ii*  ^Llr-jbi  r^  fLr*:  1  ;«:l=^  :0  =ll~s  fr.ci  Ytsza  :=.  Mirri.  ISTT.  f&*  P.  I. 

J»d.Tiana;c.  '.or- par  7.  izii  ir:ci  -hiLn  j-zu  Tr.~7  !•£*?  ti*  ?.  I.  *.V.CLsasT  iu  tfe*  irrer 

zrju&izi.  's.nz^-i^.JL  w-.zJL  -uir:  S:e:i^rr.  Pk.'Ji-:  FUlIt-a:.     Iz.  Stcoaab^r.  I*&5.  sit* 

?     £     ^t;iHplZ.T  Slit  -JlrrLT  _Zr.rT«&*    -1    P.LZAZ2. :«  vi  H-rHxlfL.  TZK  'XlIGFa&Sli  tfefr  tOrt* 

uulI  I  JOS  i^  -*zj.:z.  -.zl*  ?  S'*Ar  za  -r.'±siz^w.  izii  as  p««iz  si*  tzaoflfKftsCKiL  ■ 
v:acr_Cf*«i  "-7  j":*  4.  7zj-.rz_v.c.  J  A  Jt*»Ir.c..  J:c_z.  »j*&i.:t5:.  Frkzi  ¥nnaffrfcr;, *ai 
Lna  M-jz'hj  Ti#j  '.*rz.  -Jirr  *n^azii*r  *.'.:*jjs*  \zxi  iz*r  tarz^  .fia  /  Levii.  Tb*t 
r'.'mjzucn*  .a  ilT  -..Q*  ''."-jsrs.n:.--* .*zd#  zLr&sczr*:  *?Hr:  j*  15"  :-*tHi  <:t-tT  ill  &a«£  32  fees 
-«tax_  i2ii  far*  3;  ^.:*j^»  .c  vi-vr  vij*!!  r  r* "-  xzii  i:r  ^-rwrr  L*  Vjna  «£  fnok 
iifcu****»  i  zl  i.  -:c  -»a.:rr  T^r  *i«*r  -*■  -i*  /  I^ru  j»  L5»>  fi*c  ot*  »C  Si  fc*t 
i»»iZL.  *  5*^  :-*tC  Sir-  iii^kfnr^  M«l-  "*..:ei*  i=k"r»  T  j^ibrs  w.-ij:i^  L:«L  &&■£  «^rTW» 
II  -r-.n*  "-:  ~~~T7  lz?:s.  7:*-  azJc  it=r  jl  \zjt  fir,rr   :r  ir*  *.:ctf  :c  i  isafe  -rf  2  5wt_    W* 

lar.r.a  -Tcc-ojij  "J>r  t=ah:c  :.r  Ti-'ii  -*  *J^ii  I  'i&-r~  b**z.  cc  *»zj»-  beau  rsja*L*nxlj 
«nj*  L*^:? .  "±r??f  w_-l  •>  A.  4  .•ii^.c  A  T<:  .  e*i#«s.  ti*  O'.fa'.aaQ  ^ooui  X*Tt- 
zicii-.ii  ♦•"..-.cizikz.7  z*tx:  "?-.--  :iir  F  I  •"..  ciitL=.j  -»L::i  «tlZ  r««4^za  ifc*  soout  ^f  i±* 
•Vii.Ebti".  Sv^.-  yi—jOTj-.c  •.»:ci;iiJiT  izj£  -^if*c  P.r-:fc.---a*  iCii  I  Z*:w&L  fHL  ibc 
«i  :■:  .all ::  \ik  .<.l.n»i.  v.»akZL  }kjtTjati:c. i,z»i  a:  ij^m  *ij  *±* pr*»ini 

3fr.  M/?Cf-.n  §t*:»rs  :L±*  :L«r  pr'-.-£:.5  of  Li?  o>myan.y  are  far  ieae  bi->w 
:i"Ar  fc*f-,re  "h-e-  *.iT#-r.:  .;.f  :L^  rkilro*ri  inv.»  Ari^vni.  He  «**te&  that 
-c*>»  0;<#%-."j  te-^  :,'i£:  zi  Ir»  *•  4  or^t  of  $2*5. '>'*";.  *t*r:in^  011  her  fim 
rn  JmuTT  7.  1 »  7b^  b*rs<e  .S'wm  J.  L*/<ri*.  was.  »r<»rdinz  to 
'LL±  ••±r.*r— itE."  .  I±"nv:*:*ii  Sr^iirnc-^-r  J*>.  I  >".»!.  Re f erring  t#>  the  aib- 
:■*!••  of  :»:.icpe*in^  r-.-tr  [izj^.  Mr.  M^Ll  -a  vr::**  that  the  fij5tc*>mpeti- 
^rr*  io*.:  p-i:  ■-.  ^  : h.^  •'.  •■  1- .  r*.;o  t*.*  in  I  v:-4.  :Le  rutnie  of  the  Teseel  being 
EnwnzLiiZ  *ni  L^r  ■  -*z~z  TL-:r.i»  E.  Tr^-»-or.hT.  Owine  to  Troe^ 
Tr:ri.7**  izn-".-r»r:-:»r  .f  z^^r^r.j^z  ih*  C •:■!■:■  r*iio  *Le  went  to  the  wall 
*Cii.*iw.r:—g  "...  m':.~.  <a.'*zz. in: ■:■:  l[r  Hell ;r.  wts  ^jM  t*>G.A.Johiksrj4i 
i  to.  f->r  &  nonir-ii  *-m.  Mr.  ilrll:n  writrs  that  the  »xs  c*>mpeti- 
*:l"T"-*  V;*:  w*.i  ti.*  ->~\-,crZ*i'r  In  ISr-S  wh-«"L  ipp*AT?  to  h*Te  2*>oe 
•h**  -Am*  wit  ir  ::.■*•  £r"  .<.--«i:.  V  :■  f-^r::.rrr  r<:-r2.p^tit>>n  appear*  to 
Llt*  c^*f*n  env.:-m".r'r*rii  un-  J  1  '^""j.  wirrn  tLr  i?ex:oan^VJ->TM>>  Xart- 
rfctjic  tomp*r.j  wjLs  fi-m-eii  in  Li:*  Anzeles.  tal.     In  refereare  to 

Ti»*7  TfrT.  '^z.-"   .1  r*i     ^i""j:i-    ■-.     ■ci^Ji.17  \-  ."     1  1.  *r.uill  V.as    "aZlr»*i  lii* 
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Mr.  Mellon,  in  his  letter,  thus  summarizes  the  history  of  vessel 
building  on  tne  Colorado  River: 

,  Table  33 —  Veaseh  on  Colorado  River 


Name. 

Class. 

Steamer . . 
do 

When  1 
built. 

Name. 

Class. 

When 
built. 

Uncle  Sam. 

1852 
1853 
1856 
1857 

1858 
1862 
1864 
1864 
1865    | 

1867 
1872 

Mohavfl  No,  2 

Steamer.. 
do 

1876 

General  Jessup 

Mohave  No.  3 

1884 

Colorado  No.  1 

do 

Cochan 

do 

1890 

Explorer  Lieut.  J.  C.   Ives 
(Government  boat). 

do.... 

do 

St.  Valiier  (iron) 

Searchlight 

do.... 

do 

1898 
1903 

Cooopah  No.  1 

No.l : 

B*!§S:::: 

1864 

Colorado  No.  2 

do 

No.  2 

1866 

Mohave  No.  1 

do 

No.3 

do.... 

1867 

Esmeralda 

do 

No.  4 

do 

1872 

Ninatllden     (built    In    San 

do.... 

do 

Black  Crook 

do 

1864 

Francisco). 

White  Swan 

do 

1868 

Cocopah  No.  2 

Silas  J.  Lewis 

do 

1901 

Gila 

do 

Referring  to  the  subject  of  barges,  Mr.  Mellon  writes  that  all  of 
these  except  the  Silas  «/.  Lewis  were  rebuilt  a  number  of  times. 
He  ends  his  letter  with  this  statement: 

I  have  come  to  the  conclusion  that  any  river  that  has  over  4  feet  fall  to  the  mile  can 
not  compete  with  a  railroad  for  freight  or  passengers. 


3.  STATISTICS  OF  COMMERCE  ON  THE  GREAT  LAKES 


TOTAL  TBAFFIC  ON  THE  GREAT  LAKES 

A  summary  of  lake  traffic  at  United  States  ports  for  the  years 
1905-1907  is  given  in  the  following  tables.  The  various  quantities 
and  units  of  freight  are  reduced  to  their  equivalents  in  net  tons. 

The  principal  commodities  moved  on  the  Great  Lakes  and  the  per 
cent  wnich  each  bears  to  the  total  traffic,  as  shown  in  tables  34  and  35, 
are  as  follows:  Iron  ore,  54.4  per  cent  to  56.5  per  cent;  coal,  19.8 
per  cent  to  25.8  per  cent;  wheat,  flour,  and  grain,  6.1  per  cent  to  7 

Eer  cent,  and  lumber  and  logs,  3.7  per  cent  to  6.6  per  cent.  There 
as  been  a  marked  increase  for  the  total  movement  since  1905,  the 
increase  for  1907  over  that  year  for  both  receipts  and  shipments  being 
24  per  cent. 

Table  34 — Domestic  shipments  on  Great  Lakes,  1905-1907 

[From  Monthly  Summary  of  Commerce  and  Finance,  December.  1905,  pp.  1908-1913;  December,  1906, 
pp.  1295-1299;  December,  1907,  pp.  1165-1169] 

[Not  tons,  thousands] 


Articles. 


Coal 

Flour 

Wheat* 

Grain  other  than  wheat * 

Manufactured  and  pig  iron  c . 
Salt. 


1905.        1906.       1907 


Copper  c 

Iron  ore  « 

Lumber  and  logs 

Unclassified  freight « . 


14,666 

17,575 

21,525 

1,257 

1,335 

1,315 

1,020 

1,432 

1,900 

2,409 

2,258 

1,960 

775 

1,035 

787 

565 

568 

558 

135' 

131 

119 

36.621 

41,297 

45,615 

4,269 

3,993 

<*2.761 

5,629 

5,986 

6,697 

Total 67,346  j  75.610  ,    83,507 


PERCENTAGE  OF  TOTAL  SHIPMENTS 


Coal 

Flour  

Wheat 

Grain  other  than  wheat  . . . 
Manufactured  and  pig  iron . 
Salt. 


Copper 

Iron  ore 

Lumber  and  logs  . . . 
Unclassified  freight . 


1.9 

1.5 

3.6 

1.1 

.8 

.2 

54.4 

6.3 

8.4 


53.2  l 

25.8 

1.8  I 

1.6 

1.9  ' 

2.3 

3.0 

2.4 

1.4 

.9 

.7 

.7 

.2 

.1 

A.  6 

54.6 

5.3 

3.3 

7.9 

8.3 

a  Converted  from  bushels  on  basis  1  bushel  equals  60  pounds. 

*  Converted  from  bushels  on  basis  1  bushel  corn  equals  56  pounds;  1  bushel  oats  equals  32  pounds;  1 
bushel  barley  equals  48  pounds;  1  bushel  Yye  equals  56  pounds, 
c  Converted  from  gross  to  net  tons.  v 

d  Logs  included  in  unclassified  freight. 
e  Includes  flaxseed  converted  from  bushels  On  basis  1  bushel  equals  56  pounds. 


m 
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Table  35 — Domestic  receipts  on  Great  Lakes,  1905-1907 

[From  Monthly  Summary  of  Commerce  and  Finance,  December,  1905,  pp.  1908-1013;  December,  1906, 
pp.  1295-1299;  December,  1907,  pp.  1165-1167] 

[Net  tons,  thousands] 


Articles. 


1905. 


1906. 


1907. 


Coal 12,914 

Flour 1,247 

Wheat  a 1,028 

Orain  other  than  wheat  & 2, 158 

Manufactured  and  pig  iron  c 729 

Salt 548 

Copper  c 133 

Iron  ore  « 36,609 

Lumber  and  logs 4,317 

Unclassified  freight  <* 5, 712 

Total 65,396 

PERCENTAGE  OF  TOTAL  RECEIPTS 

Coal ,  19.8 

Flour 1.9 

Wheat '  1.6 

Grain  other  than  wheat I  3. 3 

Manufactured  and  pig  iron 1.1 

Salt I  .8 

Copper .2 

Iron  ore I  56. 0 

Lumtwr  and  logs !  6. 6 

Unclassified  freight !  8. 7 


15,533 
1,338 
1,459 
2,004 
1,044 
555 
140 

41,319 
3.852 
5,934 


19,468 

1,314 

1,874 

1,776 

778 

660 

118 

45.572 

3,013 

6,651 


73,178  I    81,124 


21.2 

24.0 

1.8 

1.6 

2.0 

2.3 

2.7 

2.2 

1.4 

1.0 

.8 

.7 

.2 

.1 

56.5 

56.2 

5.3 

3.7 

8.1 

8.2 

a  Converted  from  bushels  on  basis  1  bushel  equals  GO  pounds. 

*  Converted  from  bushels  on  basis  1  bushel  barley  equals  48  pounds;  1  bushel  oats  equals  32  pounds; 
1  bushel  corn  equals  56  pounds;  1  bushel  rye  equals  5(1  pounds. 
c  Converted  from  gross  to  net  tons. 
d  Includes  flaxseed  converted  from  bushels  on  basis  1  bushel  equals  56  pounds. 

TRAFFIC  THROUGH  ST.  MARYS  FALLS  CANALS. 

Below  is  a  summary  of  lake  traffic  passing  through  the  St.  Marys 
Falls  Canals  and  the  per  cent  of  each  commodity  to  the  total  tonnage 
for  the  period  1 90 1  - 1 907 . 

Table  3fl—  Traffic  through  St.  Marys  Fall*  Canals,  1901-1907 

[From  Monthly  Summary  of  Commerce  and  Finance.  1902-1907] 
(Net  tons,  thousands] 


1906.        1907. 


Coal 4, 

Flour •. 

\V  heat  a i , 

Grain,  other  than  wheat '» 

Manufactured  and  pig  iron 

Salt 

Copper 

Iron  ore is, 

Lumber*" 1, 

Unclassified  freight 


593  ' 

4,812 

763  , 

891 

5H4 

2,302 

594 

666 

206 

198 

62 

62 

99  1 

121 

091  , 

24,277 

m\ 

1,853 

605 

779 

6,938 

6,455 

709  , 

471 

1,K41  ! 

1,498 

770  i 

793 

193 

230 

64 

51 

113 

no 

21,655  , 

19,636 

1,710 

1,542 

681 

760 

6,509  i 
577 

2,050  ' 
941  | 

238  . 

59  I 

106  ! 

31,333  - 

1,610 

848  I 


8,740 

11,400 

049 

652 

2,528 

2,944 

1,304 

1,043 

391 

308 

66 

65 

108 

90 

15,357 

30,595 

1,467 

1,097 

1,141 

1,023 

Total 28,403     35,961      34,674     31,546  I  44,271      51,751 


58,217 


l'KRCKNTAGK  OF  TOTAL  FREKJIIT 


Coal 

Flour 

Wheat 

Grain,  other  than  wheat  . . . 
Manufactured  and  pig  iron  . 
Salt  . 


Copper  

Iron  ore 

Lumber 

Unclassified  freight  . 


16.2 

13.4 

20.0  , 

20.5 

14.7 

16.9  1 

1! 

2.7 

2.5 

2.0 

1.5 

1.3 

1.3 ; 

5.6 

6.4 

5.3 

4.8  | 

4.6 

4.9     : 

6.0 

2.1 

1.9 

2.2 

2.s! 

2.1 

2.5 

1.8 

,  7 

.5 

.6  I 

.7 

.5 

.8 

.5 

.2 

.2 

.2  1 

•2  . 

.1 

•1 

.1 

.3  1 

.3 

.3 

.3  ' 

.3 

.2 

.1 

63.7  ; 

67.5 

62.5 

62.2  I 

70.8 

68.3  1 

68.2 

6.4 

5.1 

4.9 

4.9 

3.7 

2.8 

1.9 

2.1  | 

2.2 

2.0 

2.4 

1.9 

2.2 

1.8 

"Converted  from  bushels  on  basis  1  bushel  equals  60  pounds. 
^Converted  from  bushels  on  basis  1  bushel  equals  48  pounds. 
«■  Differvtuv  bet  ween  other  listed  arUcWs  und  lolfcV  trvlght. 
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4k  I 
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Table  38 —  Vessel  movement  through  St.  Marys  Falls  Canals,  1881-1907 
[From  Monthly  Summary  of  Commerce  and  Finance,  December,  1907,  p.  1176] 


Data  of 

ojwnin*; 


Yearn. 


1881 May  7 

1882 Apr.  21 

May  2 

1884 Apr,  23 

1886 May  0 

188tt Apr.  26 

1887 May  1 

1888 May  7 

1889 I  Apr,  16 

1890 1  Apr.  20 

1891 J  Apr  27 

1892 Apr.  18 

1893 May  1 

1894 /pr  17 

1896« Apr.  26 

1890 1  Apr.  21 

1897 ..  .do... 

1898 Apr.  II 

1899 '  Apr.  20 

1900 Apr.  19,, 

1901 Apr.  20  ' 

1902 Apr,  1 

1903 |  Apr  2 

19046 May  ft 

1906* Apr.  N 

1906* Apr.  13 

1907b ...do... 


Datflof 
cloning 

Tonnage  and  ekes  of  vessels. 

Balling 

Steam- 

Unregle- 

Total 

RsgJatered 

g*n. 

V<:KM<bl. 

ers. 

frult. 

paaaagea. 

tonnage. 

tfamorr. 

dumber. 

tfvutfeer. 

jVvmftrr. 

A>/  fOTIJr. 

3'nmfar. 

Doc.     6 

1,700 

2,117 

181 

4,004 

2,092,757 

1M.-7I 

Dee.    3 

l.^vi 

2,739 

372 

4,774 

2,408.088 

29,250 

Dec.  11 

1,458 

i!.*.3i 

237 

4.316 

2,042,269 

99,100 

Dec.  10 

1.709 

9,600 

371 

f.,tiW 

2,067,837 

54,214 

L' 

1,080 

3,354 

337 

fi,»D 

3,035,937 

30,147 

D<«.     4 

£0| 

L4M 

300 

7,434 

4,219,307 

27,088 

Dec.     2 

I^|m 

5,908 

m 

W.3M 

4,807,  DOS 

32,068 

!»..        1 

2,009 

5,306 

4M 

7,803 

fi.l30,6fltt 

35,55b 

do... 

Em 

«.,.vn 

443 

9,579 

7221,935 

35,712 

Doc.     3 

•J..K7J 

7,3® 

417 

10.567 

8,464,435 

24,860 

Dw+     7 

2,406 

7,339 

447 

1U. 101 

8,400,085 

20  JW 

Dec     0 

3,^24 

8,737 

619 

DX6B0 

10,047,203 

Kvo 

Dec-     5 

£ma 

8,379 

674 

12,008 

8,940,764 

I**.** 

Dee.     0 

3.070 

10,208 

807 

14,491 

13,110,300 

ry,2A 

D.r.    1! 

4,790 

12,496 

071 

17,968 

1A, 800. 781 

ft.  OH 

1  Dm*.    H 

4,301 

13,404 

820 

l.H.Mr. 

17,249,418 

37,00fi 

,  Dc*    H 

1-UH 

12,029 

704 

17,171 

17>19,« 

40,213 

...do... 

4,440 

12,401 

851 

17,701 

18,623,764 

43,420 

!  Dee.  20 

177fl 

14,378 

1.101 

20,266 

21,968,347 

49,082 

i  Ur«.  Hi 

4,«M 

l  i.  0fl 

1,1122 

19*452 

22,315,834 

5,559 

1  (ta.  31 

4.482 

14,372 

1,187 

20,041 

24,020,070 

'/J,  >**! 

[ »-r.    3D 

4,308 

1T.4H-W 

1.222 

22,  LiftO 

3U66.682 

6ft,  377 

!>«.■♦    16 

f,fS 

14,037 

l,0l*l 

18,600 

27  730,444 

65,175 

1)«\    M 

3,W4 

12,  iv, 

938 

10, 130 

24,304,138 

37,  IW 

Dea  in 

3,203 

17,107 

1,219 

21,079 

:...-  :r...-r- 

64,204 

Dffe    17 

2,sn 

1H.LW 

UM0 

22,155 

■ilri.r.»s,.;.'i 

11 

pftr.    11 

2,303 

IT,  246 

H«»D 

l?.i  4:t7 

44,087,974 

112.758 

«  From  1895  figures  includo  traffic  through  Canadian  canal,  opened  to  commerce  Sept.  9, 1895. 
6  In  1904,  1905, 1900,  and  1907  the  dates  of  opening  and  closing  are  (or  American  locks. 

The  traffic  through  the  St.  Marys  Falls  canals  is  further  outlined 
in  tables  39  and  40.  There  has  been  a  steady  increase  in  the 
tonnage  throughout  the  entire  period,  except  in  1891  and  1893  and 
in  1903  and  1904,  when  the  ore  tonnage  fell  heavily.  The  importance 
of  this  commodity  in  the  movement  of  lake  tonnage  is  a  most  vital 
one.  During  the  earlier  years,  flour,  wheat,  other  grain,  and  lumber 
were  more  important  in  the  movement  of  commerce. 
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The  table  following  gives  the  percentage  of  each  important  com- 
modity for  the  period  1881-1907.  Iron  ore,  coal,  lumber,  and  grain 
have  always  been  the  leading  commodities  carried. 

Table  41 — Percentage  of  each  commodity  in  the  traffic  through  St.  Marys  Falls  OanaU, 

1881-1907 


Year. 

Coal. 

1881.. 

18.8 

1882.. 

21.2 

1883.. 

31.5 

1884.. 

24.6 

1885.. 

27.5 

1886.. 

22.3 

1887.. 

24.6 

1888.. 

32.8 

1889.. 

21.7 

1890.. 

24.1 

1891.. 

28.2 

1892.. 

25.9 

1893.. 

27.9 

1894.. 

21.2 

1895.. 

17.1 

1896.. 

18.6 

1897.. 

16.0 

1898.. 

17.8 

1899.. 

15.6 

1900.. 

17.5 

1901.. 

16.2 

1902.. 

13.4 

1903.. 

20.0 

1904.. 

20.5 

1905.. 

14.7 

1906.. 

16.9 

1907.. 

19.6 

Flour. 


3.9 
1.7 
3.0 
4.3 
4.4 
3.9 
2.9 
3.4 
3.0 
3.6 
4.2 
4.8 
6.9 
6.8 
5.9 
5.5 
4.7 
3.7 
2.8 
2.6 
2.7 
2.5 
2.0 
1.5 
1.3 
1.3 
1.1 


Wheat. 


6.6 
5.5 

7.8 
12.5 
14.1 
12.6 
12.6 
8.7 
6.5 
5.4 
13.1 
11.0 
12.1 
7.9 
9.2 
11.7 
8.8 
8.8 
6.9 
4.8 
5.6 
6.4 
5.3 
4.7 
4.6 
4.9 
5.1 


Grain, 
other 
than 

wheat. 


0.6 

.6 

.8 

.4 

.3 

.4 

.3 

.8 

.7 

.5 

.3 

.4 

.5 

.3 

1.3 

4.1 

32 

2.9 

2.9 

1.5 

2.1 

1.8 

2.2 

2.5 

2.1 

2.5 

1.8 


Man- 
ufae- 
tured 
Iron 
and 

,pte 

Iron. 


5.6 

4.6 

4.9 

2.5 

1.9 

2.5 

1.4 

1.0 

.8 

1.3 

.8 

.9 

.8 

.5 

,7 

.7 

.7 

1.2 

.8 

.5 

.7 


Sil- 

ver 

Build- 

Lag 
atone. 

l*n- 

Flour, 

Wheat 

Salt. 

Cop- 
per. 

Iron 
ore. 

Lam- 

3FP 

and 

fled 

grain, 
and 

and 
other 

Lion, 

fniglit. 

«3wal 

gnvlti. 

0.0 

1,0 

47.7 

t..O 

0.1 

8.3 

Ml 

7.2 

1.3 

1.2 

4*6 

ft.  A 

.3 

s.5 

7.8 

0.1 

A 

1.4 

34.9 

<.  7 

.1 

8.5 

u.o 

8.0 

.7 

i.:i 

30.5 

6.4 

04 

.2 

7.3 

17.2 

12,9 

,0 

1.0 

37,9 

«L3 

.1 

.2 

5.7 

|M  S 

14.4 

.| 

A 

46.1 

*,5 

.2 

5,1 

16.9 

13.0 

.a 

.a 

45,5 

3.1 

.3 

0.3 

I5K 

12.» 

.5 

,5 

40.1 

«.a 

.6 

54 

13.9 

9.* 

.3 

A 

54.5 

7  B 

,1 

A 

4.1 

10.2 

7.3 

,» 

,f 

m  i 

rt.o 

.5 

4.1 

9.5 

L» 

.4 

.* 

40.0 

7.0 

.5 

4.7 

17.6 

134 

3 

♦fl 

43,7 

7.1* 

4 

4.1 

10.2 

11  4 

.3 

M 

37,2 

II.* 

.2 

3>» 

10.5 

12,6 

.3 

+H 

4ft.  n 

91 

.2 

3.4 

15.0 

ft.  2 

,9 

.7 

53.5 

8.1 

.3 

3.1 

10,4 

10.5 

♦2 

,7 

48.7 

65 

-) 

3,2 

:■!  -i 

15.  B 

.3 

.7 
.0 
.3 

5A.Q 
flfl.7 

0.6 

M 

7  1 

3,1 
2,tt 
2,3 

1M.7 

15.4 
12.6 

12,0 

J 

11.7 

♦3 

,2 

9,« 

.'J 

.5 

Ml 

II.  0 

.3 

2,1 

s.o 

0.3 

.2 

.3 

03.7 

o.a 

-2 

2,0 

10.4 

7,7 

.2 

i 

67.fi 

5.1 

.1 

3.1 

10.7 

8.2 

,2 

.3 

62.5 

u 

.1 

i.a 

95 

7.* 

,2 

■1 

62. 3 

49 

3,3 

B.T 

7.2 

1 

.2 

,2 
A 

70.B 
08. 3 
68. 0 

S.T 
2.8 

1   !» 

1.9 

2.2 
l.« 

8.T 

80 

0.7 

,! 

7.4 

.1 

M 

An  analysis  of  traffic  statistics  for  the  St.  Marys  Falls  canals  is 
shown  in  table  42.  One  important  fact  shown  is  the  relation  of 
the  cost  of  carrying  per  ton-mile  from  year  to  year.  There  has  been 
a  steady  decline  throughout  the  entire  period  with  the  exception  of  the 
years  1895,  1899,  1900,  and  1905,  when  slight  increases  over  the  pre- 
ceding years  occurred.  The  lowest  cost.  0.79  mill,  existed  in  1898:  the 
highest,  1 .5  mills,  in  1888  and  1889.  The  decline  since  1900  has  been 
regular  (except  in  1905),  and  in  1907  was  0.3£  mill  less  than  in  1900. 
The  table  also  shows  steady  increase  in  the  value  of  American  and 
Canadian  craft,  the  increase  being  about  the  same  in  both  cases. 

The  proportion  of  freight  carried  by  Canadian  vessels  was  the  great- 
est in  1888,  1903,  and  1904;  the  lowTest  appears  in  the  year  1898. 
Since  this  date  there  has  been  an  apparent  increase,  and,  in  the  year 
1907,  5  per  cent  of  the  freight  carried  is  credited  to  their  vessels. 
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Table  43 — Estimated  value  of  freight,  by  commodities,  through  St.  Marys  Falls  Canals, 

1887-1906— Continued 


Yi-ur. 


!».,„ „„. 

1»0 

180L 

JW2 -. 

1803.,.. 
II94L.., 
taw., . 

ia» 

im...... 

1«8 

I»0.. 

1900 

1901 I  JSm^SGQ 

1903 22,916,2*0 


QOftpOf. 


6,792,000 
0,091,200 
8,745,800 

Lisa&ooo 

lV.fi08.QOO 
17,fiO6,O0O 
10,914,000 
21,  «0, *» 
£1,374,40(1 
24,404,WO 
30,  AH  310 
:l>i,  428,800 

ao.sio.fton 


1001. 
1904, 

WW. 

woo. 


24,901,710 
20,306,900 

so.mao 
34,53  So 


J  rein  oB'. 


18,741,906 

*i.  ii-i...  .huh 

14,335,492 

12,  400.  744 
17,153,962 
f  mi  ji.'.i*. 
17,027,07?* 
22,332,310 
25,706,063 
Up00i,l«* 
36, 120,880 
f>2.  lii^mr. 
ei,oo3,38o 
M,  794,000 
75,200.  420 
74.7rK.tfW 
52,034,802 
03,007,911 
121,981,706 


Lili:iU-T. 


■3*074,004 
(190,1100 

5,079,072 
0,614,722 
0,693,490 
Op  231, 193 
10,593,810 
11,604,  on 
8,888,400 
0,608,326 
10,875,703 
12,9*1,  r,33 
17,«4ii.l*X» 
15,000,241 
16,617,023 
L7,nt«M 
10,067,4m 
]t».  3*8,220 

L7,aas»oii 

Lf,fil3#8tt 


SUvaf 

orr  him! 
bullion . 


S&%  H2G 
030,679 
•M-4.  TrtCi 
897,007 
300,211 
300,816 
37V»PW1 
40,144 
11,200 

2<i«  K-Vl 

600 


00,1176 

13,760 


12/i 


Building    Pwiirt- 
it«ne+    (led  f  might 


74,680 
2,266 


1124,010 
336,410 
336,880 
470,  730 
440,  WO 
390,900 

I'U.L'MJ 
214,170 
j:*\7<0 

lttJsio 

1$ 

580,824 
5.%,  003 
467,028 

326,110 
130,7*8 
74,004 


20,751,240 

|  14,714,000 

22,277,040 

27,M.H.7iiO 
24,010,800 
27,  o;  1,100 
27,798,48© 
31,361.000 
34,742,880 
37,388.700 
.US73.,VO 

64, 130, 700 
09,756,124 
10,312,600 
32,479,376 

98,821.216 
117 ,121,  Lit 
1 70.227  ,(!.*) 


Tottl. 


370,031.757 
82,160.010 
B3, 732, 627 
102,214,948 
128,179,303 
136,117.207 
146.430,957 
143,114,603 

159.57:.  I2H 
105,140.843 
213,235.927 
233t0O0,741 
201,304,760 
£77,  041,9m 
2W.fi00.lvUi 
358.300,300 
340,  405,  OH 
;',:l|..v.v.i-s*. 
110,906,434: 
637,403,454 


The  movement  of  flour,  wheat,  and  grain  other  than  wheat  is 
shown  in  the  following  table  for  the  period  1855-1907.  From  1855 
to  1897  there  was  a  steady  increase  in  the  tonnage  of  flour;  since 
that  period,  however,  a  general  decline  is  shown,  especially  in  1907, 
when  only  6,524,770  barrels  were  carried.  The  wheat  traffic  has 
steadily  increased  during  the  entire  period,  with  the  exception  of  the 
years  1894,  1900,  and  1904,  when  the  more  noticeable  decreases  oc- 
curred. Fluctuations  are  noticed  in  traffic  of  other  grain,  but  the 
general  tendency  has  been  to  increase,  especially  during  the  later 
years. 

Table  44—  Flour  and  wheat  traffic  of  the  Si '.  Marys  Falls  Canals,  1855-1907 

(From  Monthly  Summary  of  Commerce  and  Finance  Jaiiuarv,  1900, p.  1990,  and  December,  1907, 

p.  11701 


War. 


1866. 
1860. 
1867. 
1868. 
1869. 
1800. 
1801. 
1802. 
1803. 
1804. 
1805. 
1800. 
1807. 
1808. 
1809. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1870. 
1877. 
1878. 
1879. 
1880. 
1881. 


Flour. 


10,280 
17,080 
10, AM 
U.783 
30,460 
60,25t> 

33,74 

17,201 
31,075 

wLm 

94,936 

33,003 
2H,S46 
27,372 
33,007 
33,548 
2i.,<^i 
■  :,!.,  4ii 
172,002 
LT9,3tt 
309,991 
I1&3M 
366,117 
344,  5WH 
451  ,IWH> 

623.800 

006,      1      Ki 


Wheat. 


Orain 

other  than 

wheat. 

Bushel*. 

"*""S,"908 
22,300 
10,600 
71,738 

133,437 
76,830 
£0,002 
78,480 

143,600 


War. 


ta 

229,920 

fin 

249,031 

ft 

286,123 

323,601 

40,700 

304,077 

1,370,706 

308,823 

607.134 

445,774 

3,110,007 

309,045 

t,i2iu>n 

149,999 

1,213,7*3 

260,080 

1,071,64ft 

407,772 

1,340.738 

343,642 

1,972,940 

204,674 

3, 000,009 

961,496 

2,106,020 

2,647,106 

3,466.1106 

307,838 

1882. 
1883. 
1884. 


Fluur, 


344,044 
OK7,03t 
1,348,243 


Orain 


1886 1,440,003 


1886. 
I  1887. 
I  1888... 
I  1889... 
'  1890.. 

1891... 

1892.. 

1893. . 
,  1894.. 
1  1896. 


.,7»,866 
1,672,736 
2,190,736 
2,228,707 
3,239,104 
3,790,34* 
6,413,136 
7,430,074 
I  906,773 
3,002,302 

1890 1    8,342,868 

I  1897 8,921,  Ki 

1898 |     7,778.043 

1899 7,114,147 

1900 0.70),  0*8 

1901 7,034,360 

1902 i     8,010,240 

1903 1    7,003,380 

1904 4,710,5.1* 

1905 6,772,710 

1900 0,496/350 

1907 0,524,770 


a  None  shipjied  on  Lake  Hii|ierior  prior  to  1870. 


Wfantl. 

uther  Lh*H 

Wbe»L. 

lOttftgfe. 

BmHstki 

3,  728,  860 

473, 120 

5,900,473 

m,  m 

11.984,701 

617,103 

15,274,213 

422,931 

18,991,486 

715,375 

23,990,600 

775,11* 

18.600,361 

2,022,: IN 

10,231.864 

2,133,245 

10,217,370 

2,044,384 

38,810,670 

1,003, 1M 

40,004, 780 

\   m..i<t\ 

43,481,662 

2,404,344 

34,8*9.483 

1.645,11* 

46,218,260 

a, 328,094 

0it,25f>,463 

27,448,071 

44,Utf4,y02 

24,8W,«KK 

152, 339, 0W 

20,076,384 

58,397,335 

30,000,936 

40,489,302 

10,174,649 

92,812,^10 

24,700!  647 

70,730,006 

27,7I0,Q2 

81,384.663 

33,5k  002 

40,928,  **i 

08,321,2*1 

30,220,663 

84,271,35k 

J*l,343,165 
43,4)3,333 

08, 136,776 
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Table  46 — Traffic  through  Sturgeon  Bay  and  Lake  Michigan  ship  canal,  Wisconsin, 

1904-1907 

[From  Monthly  Summary  of  Commerce  and  Finance  J 
Articles. 


1904. 


Agricultural  implements net  tons. 

Alum do. . , 

Apples barrels. 

Bark cords. 

Barrels  (empty) number. 

Beets 1 net  tons. 

Coal do. . . 

Coke do . . . 

Dairy  products do. . . 

Feathers do. . . 

Fertilizer do. . . 

Fish do... 

Flour barrels . 

Fruit net  tons. 

Glass do. . . 

Hay do. . . 

Hides I do... 

Iron  manufactures do. . . 

Iron  ore do... 

Leather do. . . 

.Logs M.  ft.  B.  M. 

Lumber do. . . 

Malt net  tons. 

Marble do. . . 

Oats bushels. 

Oil barrels . 

Paper net  tons. 

Pease bushels. 

Pig  iron net  tons. 

Piles number. 

Poles do... 

Posts do. . . 

Potatoes bushels. 

Rosin net  tons. 

Salt barrels. 

Scrap  iron net  tons. 

Stone do. . . 

Sulphur do. . . 

Ties number. 

Tile net  tons. . ! 

Trees  (Christmas) number. . | 

Trees  (shade) do — i 

Twine net  tons.. 

Wheat bushels. . 

Wood  (fire) cords. . 

Wood  (pulp) do 

General  merchandise net  tons. . 

Cement do 

Corn bushels. . 


Total net  tons. .         577,976 


1905. 


100 


1,209 
86,629' 


12,800 


227 
19,213 
25,143 


151,293 


248,000 


2,357 

304,400 

2,655 


213,945 
128,406 


34,829 
"  47,480 

'2\2,rii 


410,400 

8,601 

945 

75,598 

3,350 

231,499 


639,246 


1908. 


602 

6,450 

1,100 

109,653 


1,146 


150 

2,306 

55,330 

162 


6,652 

383 

19,509 

89,531 

350 

2,240 

132,140 

1,107 


320,600 

2,355 

1,337 

207,850 

2,273 

600 

190,195 

88,100 

4,550 


158,295 
"TC^i' 


172,603 

300 

15,000 


203,600 

5,775 

1,947 

63,391 

8,046 


704,105 


1907. 


992 


800 

1,908 

1,500 

350 

124,822 

690 

706 

10 

1,164 

2,177 

18,361 

860 

80 

1,394 

462 

16,823 

119,089 

120 

615 

138,480 


125 

140,000 

18,044 

2,102 

151,400 

3,825 

10,375 

118,724 

180,000 

5,049 

25 

288,646 

283 

108,968 

20 

252,526 


6,150 

30 

570,000 

5,683 

2,852 

58,377 

21,233 


775,496 


TRAFFIC    THROUGH    DETROIT    RIVER 


The  traffic  passing  through  the  Detroit  River  is  shown  in  the  follow- 
ing table  for  the  years  1906  and  1907.  Despite  the  fact  that  a  falling 
off  in  grain  traffic  occurred  there  was  an  increase  in  the  total  over  the 
preceding  year  of  7,000,000  tons.  The  coal  traffic  increased  approx- 
imately 4,000,000  tons,  while  that  of  ore  amounted  to  3,000,000  tons. 
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The  following  statement,  compiled  from  the  Cleveland  Iron  Trade 
Review,  shows  the  lake  receipts  of  iron  ore  at  Lake  Erie  ports  during 
the  seasons  of  1901  to  1906,  inclusive. 

Table  49— Lake  receipts  of  iron  ore  at  lake  Erie  ports,  1901-1U06 


Port  of— 


33,017 
431,311 

1**1,(00 


Toledo 

Sandusky  

Huron 

Loraino 

Cleveland 

Fairport •    i'M'tW 

Ashtabula *    3,9*1,170 

Krlo 

Connraut I,  i*J,M0 

Buffalo  and  Tonawanda 1 .  475,3«0 


Total 17,014,1)70 


lfi 


Qrosfitan*.  Qrwtlon*, 


1,038,571 

saat6c 

1,412,417 

4,twu»oa 

I, 717, 3d* 
4fJ0D,S« 

2,25ft,7BK 


22,540,424 


1902. 


Affi,aofi 
i30,  m 

4M,  100 
1100,400 
4,434,100 
1,434,342 
4,242, lf» 
1,257,798 
:*.'*«,!«; 
2,140,001 


iv,wif7ai 


1901 


Qrou  to*t< 

608.703 

48,356 

231,  3*4 

■7,081 

t,157,H5H 

3,630,3*0 
1,284,778 

2,433,001 


1004. 


h2J,27* 
1,0011,833 
ft,SM,74A 

i,  on  on 
Q  110,000 

2,112,470 
a,327,ATtf 
3,312,725 


1006. 


Qros*  tons. 

t,  423, 741 

■  847 

77S.453 

.M';.  005 
w.toM.Wl 

'.•■1.498 

■    -     352 

-530 

l  370 
4,H2*f331 


17,032,814  I  20,068,282  '    32,070,757 


4.  GOTERXMEXT  AID  TO  IXLAXD  NAVIGATION 


The  United  Suae*  Government  La-  ae*-i^t*d  in  the  improvement 
mud  <KCi§3iracitio«i  of  navigable  watieiway*  i&  several  t*t?.  Gmnu 
l»o<tiki  of  land*  and  inoney  have  bwn  made  to  the  Stat**:  for  a  tiaae 
«cl*iarap<raaLi§  were  made  to  the  £tock  o»f  private  canal  cttospanie$: 

KLA    f'.G   TDMS2J   year?   iMTgt    appffV^ifiati  CJIi-'    LftTe   btCSi   made   dc«<t2y 

lie  liit  ianprvveEaent  of  river^  and  h*rb«;»r* 

GMAXTB  TO  THE  ST  AXES 

TTbt  firsa  apprK«jriatiwn  bj  Congress  f^r  internal  knproveme&t  wa* 
n&bt  m  the  «a*biiLjr  **t  for  the  State  of  Ohio.  April  30.  1*<*2-  It 
j«vrid*d  that  otj**-tw«;tieth  pan  of  the  proceed*  from  the  sale  by 
CktttCTeafc  of  public  knd*  hin^r  in  said  *****  ebvuld  be  applied  to  the 
iayirg  <roi  aod  making  pubBe  raad*  from  the  navigable  waters 
ecig^rving  into  the  At^antae  to  the  Ohio  River,  to  the  said  State. 
«tid  tiircrossi  the  sazne..  ^ncii  roads  to  be  kid  orat  under  the  aiaiborirr 
ctf  Cacgnss*  with  the  r*x&m\  of  the  severaJ  State*  through  whidi 
ti*e  r^^ds  shcrold  p**&.  In  the  aet  of  March  3.  1  W3.  3  per  ceiat  of 
lift*  i»rt  j»K««*id£  of  land  sallies  wae  giveo  to  Ohio  for  roads  within 
li*  State,  and  for  no  other  purpose  whatever. 

*ffim3*r  j^vigora*  for  a  grant  of  -5  per  <*nt  of  the  net  proceed*  of 
ti»e  safe-  of  pobik'  Ituod*  within  eaeb  is***  have  been  made  in  the 
fr^tfSMgTaent  a<te>  for  the  admissoo  of  the  various  public-land  States 
v*  i£*e  Uukcl  Id  the  different  aet*  there  is  s->rne  variation  in  the 
PEj^kjsbs  for  wtiidb  the  gjimu  were  m*Ae.  Ti*e  «e*rij  acts  u^uidlT 
uuu&t  1&#  Mp^jyziMJ&jsi  i*j*  rf«*d§  iuod  <4LLiar:  ih.T-er  **rt*  Rafter  ls3£ » 
miade  the  proc«ied^  aTailahile  for  rc«ad«  *^d  ini«^n.iLl  iiBprwemect-: 
tKLid  ti»e*  aeit  for  Xerada  :1^4-»  appliwi  it  w  ro«*<d*  aod  ini^ata-''.jn 
-drwit»u  Beginning  with  the  foia-  StAt«e*  adniitt*id  in  1+&&.  the 
ifr-iWftidfc  of  thi§  5  p«r  «nt  grant  L*Te  beien  2nmt«id  a&  a  jjermanent 
xxnid  fcr  the  «apj*cn  of  o&mnxjsi  &c-hr»k. 

Up  tiO»  1*#7  tne  acxrant*  a^wrainz  to  the  Taricri*  S4at<e§  for  the 
zxv&**3&  of  the  c^ifeh  sale*  of  poiuk-  land?  as^re^tit^id  S7A23JA4*  S2. 
The  Sufluw  hare  msa*3Ue*d  that  they  weie  entitiwi  to  ^  i*r  oent  not 
^.oJy  -c©  the  cadb  «aie?.  bm  ais«>  on  the  TaJ-ae  of  p"-i»]i<:  iaods  within 
tii«ir  £2233*  «t  aside  for  ptnnaa>ent  Indian  n^e-nratk-nDS  and  dii- 
jj'jH!id  of  in  fiasi^actkci  of  bovanty-jand  Ttniiir  and  a^rk^uJt-iiriJ 
y.JlesBe  «•  other  strip  tagsotd  by  the  United  St*Tw»«  in  payment  of  it* 
Sjti&KXifm&.  A  bffl  dott  before  O-aagre*  proposes  to  rwKfzniz*  thi* 
which  it  k  estimated  will  aincint  to  abw:  $>>A<2fJf*3-  * 
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CANAL   GRANTS 


In  1824  a  special  canal  act  for  Indiana  was  passed,  but  this  was  not 
utilized.  The  first  effective  act  making  grants  of  land  to  States  for 
the  specific  purpose  of  securing  construction  of  canals  was  passed 
March  2, 1827.  This  act  gives  such  grants  of  land  to  the  States  of  Indi- 
ana and  Illinois.  Two  and  a  half  sections  of  land  on  each  side  of  the 
canal  were  granted,  the  United  States  reserving  alternate  sections, 
thus  beginning  a  policy  which  has  become  the  rule  in  land  grants  for 
improvements,  rart  of  the  grant  made  to  Indiana  by  this  act  of 
1827  was  afterwards  transferred  to  Ohio. 

Additional  grants  of  land  for  canals  were  subsequently  made  to 
all  of  the  above-named  States  and  also  to  Wisconsin  and  Michigan, 
as  is  shown  in  the  following  table.  The  total  area  of  all  grants  made 
to  the  States  for  canals  from  1827  to  1866  has  been  4,424,073.06 
acres. 

Table  50 — Land  grants  for  canals 
[Forty-sixth  Congress,  third  session,  H.  Ex.  Doc.  47;  pt.  4.    "The  Public  Domain,"  1881,  p.  2581 


State. 


Indiana. 


Ohio. 


Illinois 

Wisconsin... 

Michigan.... 


Date  of  law. 


Mar.  26,1824 
Mar.  2,1827 
May  29,1830 
Feb.  27,1841 
Aug.  29,1842 
Mar.  3,1845 
May    9,1848 

Mar.  2,1827 
June  30,1834 
May  24,1828 
Apr.  3,1830 
May  24,1828 


Statutes. 


Mar. 

Aug. 


2,1827 
3,1854 


June  18,1838 
Apr.  10,1866 
Mar.  1,1872 
Mar.    7,1874 

Aug.  26,1852 
Mar.  3,1865 
July  3, 1866 
July     6,1866 


Vol. 

4.  p.  47. 

Vol. 

4.  p.  236 

Vol. 

4.  p.  416 

Vol. 

5.  p.  414 

Vol. 

5.  p.  542 

Vol. 

5.  p.  731 

Vol. 

9.  p.  219 

Vol. 

4.  p.  236 

Vol. 

4,  p.  716 

Vol. 

4,  p.  305 

Vol. 

4,  p.  393 

Vol. 

4,  p.  308 

Name  of  canal. 


Wabash  and  Erie  Canal. 


Total  acres 
granted 
andcer- 

j      tifled. 


.  I 


) Wabash  and  Erie  Canal.. 


• } Miami  and  Dayton 

.  |  General  canal  purposes. 


Vol!  l6.Pp.^44*'}Canft1,  IUInols  R^er  to  Lake  Michigan. 


Vol.  5.  p.  245. .    Milwaukee  and  Rock  River  Canal 

Vol.  14.  p.  30. . !  Breakwater  and  Harbor  Ship  Canal 

Vol.  17,  p.  32..    Breakwater  extending  time  to  Apr.  10, 1874. 
Vol.  18,  p.  20.J  Breakwater  extending  time  to  Apr.  10, 1876. 

Vol.  10,  p.  35..    St.  Marys  Ship  Canal 

Vol.  13.  p.  519   1  Portage    Lake  and    Lake   Superior  Ship 

Vol.  14.  p.  81..  J     Canal. 

Vol.  14,  p.  80.  .i  Lac  La  Belle  Ship  Canal 


234,246.73 
29,552.50 

259,368.48 
24,219.83 

798,63a  19 

113,348.33 

J    266,535.00 

.j    £3,826.00 
.      500,000.00 

290,915.00 

125,431.00 
200,000.00 


I 


750,000.00 
200,000.00 
200,000.00 
100,000.00 


RECAPITULATION 

Indiana 1 ,  457,366. 06 

Ohio 1.100,361.00 

Illinois 290,915. 00 

Wisconsin 325, 431. 00 

Michigan 1,250,000.00 

Total 4, 424, 073. 06 

STATE   SELECTION    ACT 


By  an  act  of  September  4,  1841,  Congress  granted  to  the  States 
named  in  the  act  and  ''to  each  new  State  that  shall  hereafter  be 
admitted  into  the  Union"  500,000  acres  of  public  lands  for  internal 
improvements,  including  the  land  granted  to  such  States  for  such 
purposes  before  their  admission. 


i€rt/r£fcSJi£3;:r  ±JiL>  iv  :xuksi>  SATjiUAroo* 


17* 


Tn*  **ir.>itt  2'imiun.  '  j.  : 


HUiV. 


2i*fviwn.iui. 


Jbwniu:. 
oanmnu  . 

^.imiaiuiu.. 


J'mritu... 


V\w_*uufin 

U&iflffflllft. 
CuXHfW 

Mnnmr.1. 
'.tomril.. 

lOlirrulll.. 


trt««ifi  n  ."uw  W    i**L. 


.»  UK.  il 

*H^anli»ft. 

ML  MM.  M 

In.. 

IT  «SL  ;.' 

I»t. 

iM    yW.  HI 

In.. 

3W    WL  III 

Snu 

iM.  MIL  M 

Int. 

IM.  MIL  M 

In.. 

IM.  MIL  M 

4ML2M  *««!n«. 

iM   MIL  M 

iHfiualHfC 

3M    MH.  M 

In. 

iM    MM.  W 

*T.7»  wuwiyt. 

iM    MIL  M 

bl^JfllH'L 

SM    MM.  M 

In. 

iM    MM   M 

In 

iM    MIL  M 

«7L.U-<  w«*w&*".. 

iM    MM.  M 

bu^iiftec. 

iM    MM.  M 

MC.i4L.3l  ipuwik. 

~  MM.  K*  (T 

JJ55T.  KL  '* 

'  St..  MS.  « 

*■  *.nin  *ait  lutfttiiit  m*L  t,trwucr  rw« -»«t  iu«.r  iiuin*  5:r  nrs«3U-    mnr^-'mifflw   tut  Zllonitt  k-nt 
tauutnu.  nut  wr  '  *?t  ynrm.  \t  «u»  iM  .MM  urr»*  ui*u>?  £Tvaru  jcvvjiiu*  "i  ~.w  *t«*.ta  t»«i«n,ii»i  .&<r.4. 


STATIKjATlOy    4S»L43rT* 


j#wiiitj  .-.iii*  fc-id  vh*  ii*  fraijwa  cif  z^ruvL  d*,iifer,uiirfi;L"uJ  *£»d  j^dxiuJ 


"fi"W/.»ii*cL  ^7j*t;  **dnr*-ii*id  4*  fc  St*:t*  ihiiid  : 


:,*j*r ; 


.i-'r.  T*cirtC*iA-  -;f  li* 


J  '.t  KZid  Wjy.v;*rt«rT-;  r;T*rfc..  *2«d  w  trjiid  4  cm^  t.^-  tc-i^jti:!  Tiitsi^ 


LATE*    ¥TAT3t    •WtA3rj> 


^'Jt  :■;".  :^X-  --tiifd  7/;a1  J-Jt  3*.  2^V4  .k.  I*e-  .-:  :-i*  zrfc^-:  Vf  luiii) 

*'X  *'*,*iwr^f1  ;n^«r*vT^ii*d .  ^>',/.M1-'  fc»'/J»ft  v*T*-  iiT*-^  f>j  ^>ti'.ufj!  *if-- 


•T^iC 


i^r? .  *x-n«z-i 


•»..l* 


».JW*  '.<f  I'TAi..  "rijftlPfr  ^>.V>J0  V.?*6  T-W*  ^*-  f'.'I  lia^t  ^»*^TJ»*.i»^    IZxi 


■•'.•■« ;  .'li-'J :'  b'.7»?»" 


bdd: 


;*avC; 


r.?  ^73^2Vii>'.-L   W-rili. 


*  hvt  iai  jr.*!  4>.;  -» 


i'iift'jf  21:  H:vuri  <H 


»  ^*Utt»-  grtail*  ui  ^ruidi'- iniOt  i»uft-  ;.-j  *ui*t  "V«i»*q-.   ".uitt  ,.r£i*  Mair".i    1*4W 
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SUBSCRIPTIONS 


In  addition  to  the  land  grants  to  States,  Congress  subscribed  to 
the  stock  of  various  canal  companies,  as  shown  in  the  following  table : 

Table  52 — Acts  of  Congress  authorizing  the  Government  to  subscribe  for  or  purchase 
stock  of  private  canal  companies  or  loan  money  to  the  same 


Date  of  act. 


Mar.  3, 
Mar.  2, 
May  13, 
Mar.  2, 
May  18, 
Mar.  2, 
July  26, 
Jan.  11, 
May  24, 
Mar.  3, 
June  25, 


1825 
1829 
1826 
1829 
1826 
1829 
1866 
1868 
1828 
1837 
1832 


Canal  company. 


Chesapeake  and  Delaware. 

do 

Louisville  and  Portland. . . 

do 

Dismal  Swamp 

do 

....do 

Chesapeake  and  Ohio 


Number 
•of  shares. 


2,250 
2,250 
1,000 
1,350 
600 
200 


10,000  j 


Amount. 


$225,000 
225,000 
100,000 
135,000 
150,000 
50,000 

i,"666"666" 
"soo'ooo' 

100,000 


Remarks. 


Purchase  or  subscription. 
Do. 


Sale  of  shares. 

Sale  postponed  to  Feb.  8,  1868. 


Loan  to  Alexandria  Canal. 
Loan   to   Alexandria   Canal 
aqueduct. 


for 


APPROPRIATIONS 

The  following  tables  show  the  appropriations  made  by  Congress 
for  river  improvements  (excluding  harbors)  and  canals,  from  1802  to 
1900,  with  a  statement  of  subsequent  appropriations  for  river  and 
harbor  improvements  from  1900  to  1907: 

Tablk  53 — Acts  of  Congress  making  appropriations  for  rivers  and  canals,  1 802-1900 
(Analytical  and  topical  index,  reports,  Chief  of  Engineers,  1866-1900.] 


Date  of  act. 

Rivers. 

April  6, 1802 

$30,000.00 

April  18, 1806 

448.71 

February  10, 1800 . . 



March  3, 1821 

150.00 

May  24, 1824 

73,000.00 

March  3,  1825 

May  13, 1826 ! 

May  18, 1826 

May  20,  1826 

25,000.00 

March  2, 1827 

12,000.00 

Do 

5,383.40 

March  3, 1827 

30,000.00 

May  19, 1828 

3,500.00 

May23, 1828. 

150,513.00 

May  24, 1828. 

March  2, 1829 

30,000.00 

Do 

Do .  

March  3,  1829 

50,000.00 

April  23,  1830 

March  2, 1831 

95,694.72 

46,880.00 

Do 

200,000.00 

July3,  1832 

154,970.32 

March  2, 1833 

15,000.00 

Do 

95.900.00 

June  28, 1834 

155.527.00 

June  30, 1834 

Do 

70,000.00 

Do 

6,240.63 

February  24, 1S35 . . 

17,000.00 

March  3, 1835 

231,000.00 

July  2, 1836 

395,600.05 

July  4, 1836 

160,000.00 

March  3, 1837 

754,963.00 

April  20, 1838 

70,000.00 

July  7, 1838. 

408,573.00 

March  3, 1839 

15,000.00 

July  20, 1840. 

Msrchkim 

August  S3,  1842.. ... 

1,075.39 

75,000.00 

100,000.00 

Canals. 


$25,000.00 


300,000.00 
100,000.00 
150,000.00 


1,000,000.00 

266,666. 66 

133,500.00 


28,337.55 


15,000.00 
300,000.00 

"   10,666.66 


Date  of  act. 


March  1,1843 

Do 

June  11, 1844 

June  15, 1844 

Do 

February  26, 1845 . 

March  3, 1845. 

Do 

March  2, 1847 

March  3,  1847 

i  March  3,  1849 

August  30,  1852... 
;  July  22, 1854. 

July8,  1856. 

I         Do 

I         Do 

August  16,  1850. . . . 

June  9,  I860 

I  Juno  12, 1860 

July  1,1864. 

June  23,  1866 

March  2, 1867 

Do 

July  25,  1868. 

April  10,  1869 

December  23, 1869. 

July  11, 187a 

July  15,  187a 

January  18, 1871. . . 

Februarys  1871... 

March  3, 1871 

June  10, 1872 

Do 

March  3, 1873. 

Do 

Do 

Aj)ril3,1874 

May  IL  1874. 

June  23, 1874 

Do! 


Rivers. 


$150,000.00 

3,471.57 

305,000.00 

7,500.00 

14,000.00 

240.66* 

7,00a  00 

7,751.92 

6,479.25 

651.76 

1,074.590.00 

140,000.00 

330,000.00 

100.000.00 

45,000.00 

200,000.00 

1,350.00 

1.406.94 


1,558,900.00 

1,374,688.00 

36,000.00 

712,000.00 

708.188.00 

i.  768,566. 66 
5,000.00 


1,595,000.00 
13,713.97 
2,430,300.00 
2,885,000.00 
34,988.53 
40,000.00 
30,000.00 


2,452,500.00 
10,000.00 


Canals. 


$5,000.00 


225,276.83 
280.000.00 
650,  000. 00 

471.6o6.o6 
498,900.00 
200,000.00 
816,500.00 


541,000.00 
100,000  00 
751.500.00 


.004.00040) 
800,000.00 


1,675,354.31 
600,000.00 


6rjTEKXME5T  AT&  T»  nTLAStt   SATI&lTiaV 


1*1 


3aot  rfurc 


iLr<»E*. 


1*13*  if  ICt. 


Casuul 


tugasc  Sl  ^TH. 
tgid.  lLIHT*. 

r»u»  3i  :an* 

Zn.. . 

r«ll»  Jfl.  2W* 

r>iniXAr^  UL  -'*7L . 
ttunn.  u  JfTk- 

;imt  a  :*tfrt. . .  _ 
rixnsJiiHM..     „ 

2*1. . . 
*krr.a  L  :**[_ 

».iqnt  r  JM*2„_ 
In 

Mkrrti  L  litfBL- . 
In 

Mtmmr?  J*.  J«4  . . 

5fair.ii  ii  JMH-. 

7*11.7  l  j»t. .    . 

Ttitr  '  -•*%_ . 

Mb?  Jfl.  >WI_ 

xuqn*c  t  -"MML. 

juugoac  *.  u*mi_ 

3*hmmr7  -  j#m» 

Vbira  ».  itfML 


Itrattmr'JLh  2*» 


«.  *S.  MML  HI 
31.  MML  Ml 

!**  MM.  Ml 
«L  NHL  Ml 

7.  «tfk  MML  M 
-3L  MML  Ml 

I.  ILL  W 

lilt.  »l.  T2 

«.  ^M.  4fW.  HI 

iTTk  MML  Ml 

X.  Oft.  iML  M 

I.  IUL  Ml 

lit  MML  Ml 

~IK.MMI.MI 

JML  MML  Ml 

il.  MML  Ml 

2HPL  MML  M 

1.3L  MML  M 

L  K7LJ* 

J.  MML  Ml 

jm.  MML  Ml 

1  MML  MML  M 

♦.  JML  M 

I.  VC  iML  Ml 

iL<TY.  a 

LfCM 

:2&«4.  ~ 

♦.  i*r  es.  mi 

:rt  9ML  52 

♦.«ML  Ml 

T  T71  #♦ 
lU.-'ML^."" 

K.  MML  M 


SWL  MML  Ml      Ktadt  1  -*»_  . 

&L  MML  Ml       JLupiaC  ».  -AMU 

iagCMBi:i>r.  111.  -««. 
r  ML  M      *rofianr.«r  a.  >M.. 
C5.  MML  Ml      rjjnjtr?  UK  >iH_ 
«A3rai  L  !**'_.  . 
In.  ... 


MM.  MML  Ml 


7  ii7  -L  -JMC- 
;-it7  A  -■*«. 
C2.  *«L  Ml      Aognac  T.  >*L_ 
MLiirJi  L  ::«&. 

In. 
-Lugnac  li.  u«4_ 
IIT  MML  M  In 

J-igrurc  ^L  1*K_ 
In 
225.  MML  Ml       ltU!ll  i.  !.<«;___ . 
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5.  GOVERNMENT  SLACK-WATER  RIVERS 


Facts  relating  to  the  Government  slack-water  rivers  are  set  forth 
in  the  accompanying  table,  which  shows  the  location  of  each  stream, 
the  navigable  length  of  the  river  and  the  slack-water  portion,  the 
number  and  dimensions  of  locks?  traffic  statistics,  and  the  total  Gov- 
ernment expenditures  so  far  as  ascertained,  with  such  "remarks"  as 
are  needed  to  call  attention  to  special  facts  concerning  each  river. 
The  rivers  included  in  this  table  are  only  those  where  navigation  has 
been  improved  by  means  of  locks  and  dams.  It  does  not  include 
many  rivers  where  the  Government  has  carried  on  improvements  of 
other  kinds;  nor  does  it  include  rivers  for  which  slack-watering 
projects  have  been  urged  or  authorized,  but  on  which  no  important 
work  has  yet  been  completed. 

Where  two  dates  appear  in  the  column  headed  "Year"  under 
"Traffic"  the  statistics  are  for  the  fiscal  year  ending  June  30. 
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6.  CANALS  IN  THE  UNITED  STATES 


LOCATION  OF  CANALS 


Canals  in  the  United  States  include:  (a)  Government  canals,  (/>) 
State  canals,  (c)  private  canals. 

Geographically  they  are  distributed  as  shown  on  the  accompanying 
map  prepared  in  the  office  of  the  Bureau  of  Corporations. 

LOCATION   OF   GOVERNMENT   CANALS 

Grouped  with  reference  to  their  situation,  Government  canals  are 
as  follows: 

Lake  Group 

1.  Canals  on  the  through  route  between  Buffalo  and  Duluth, 
including  the  St.  Clair  Flats  Canal  and  the  St.  Marys  Falls  Canal. 

2.  Branch  canals  of  the  lake  group,  represented  by  the  Sturgeon 
Bay  and  Lake  Michigan  Canal;  the  Portage  Lake  and  Lake  Superior 
canals,  and  the  Portage  Canal  connecting  the  Fox  and  Wisconsin 
rivers. 

3.  Lake  harbor  canals,  or  those  of  a  rather  local  nature,  including 
the  Duluth  Ship  Canal  and  the  Benton  Harbor  Canal. 

Mississippi  Valley 

4.  The  Illinois  and  Mississippi  Canal  (Hennepin),  which  has  just 
been  completed,  uniting  the  waters  of  Lake  Michigan  with  those  of 
the  Mississippi  River. 

5.  The  Des  Moines  Rapids  Canal  near  Keokuk  on" the  through 
Mississippi  river  route  between  St.  Paul  and  St.  Louis. 

6.  The  Louisville  and  Portland  Canal  on  the  through  route  between 
Pittsburg  and  Cairo. 

7.  Tennessee  River  canals,  establishing  through  communication 
between  Chattanooga,  Tenn.,  and  Paducali,  Ky.,  including  the  Big 
Muscle  Shoals  Canal,  Elk  River  Shoals  Canal,  and  Colbert  and  Bee 
Tree  Shoals  Canal. 

Atlantic  and  Gulf  Coaht 

8.  The  Estherville-Minim  Creek  Canal,  a  successor  in  a  way  to  the 
old  Santee  River  Canal  in  South  Carolina.  The  purpose  of  the 
Estherville-Minim  Creek  Canal  is  to  furnish  an  outlet  for  the  Santee 
River  into  Winyah  Bay. 

9.  Gulf  canals,  embracing  Port  Arthur  Canal,  at  Port  Arthur. 
Texas;  the  Morgan  Ship  Canal,  a  link  in  the  waterway  connecting 
Houston  with  Galveston  Bay;  and  the  Galveston  and  Brazos  Canal, 
extending  from  Galveston  Bay  to   the  Brazos  River. 

Pacific  Coaht 

10.  Canals  of  the  Pacific  coast  include  the  Cascades  Canal,  an 
improvement    of    the    Columbia    River,    Oregon,    where    it    passes 
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Illinois  Canals 

The  Illinois  and  Michigan  Canal  extends  from  Chicago  to  La  Salle 
on  the  Illinois  River  and  is  96  miles  long.  At  La  Salle  the  canal 
connects  with  the  Illinois  River  through  what  is  known  as  the  "steam- 
boat channel/'  a  cut  about  half  a  mile  long.  Through  its  connection 
with  the  Illinois  River,  traffic  can  pass  from  Chicago  to  the  Missis- 
sippi River  at  Grafton  and  thence  to  the  Gulf  of  Mexico.  The  other 
State  ca  ml  in  Illinois  is  the  Chicago  Sanitary  and  Ship  Canal,  run- 
ning froi  ^  Chicago  to  Locknort,  111.,  28  miles.  The  immediate  object 
of  this  work  is  to  protect  the  waters  of  Lake  Michigan  from  sewage 
pollution.  The  water  was  turned  into  the  main  channel  in  January, 
1900.  The  projectors  of  this  canal  have  contemplated  that  even- 
tually it  will  form  part  of  a  great  ship  canal  connecting  the  Lakes 
with  the  Mississippi. 

Louisiana  State  Canal 

The  only  State  canal  in  Louisiana  is  the  New  Basin  Canal,  origi- 
nally owned  by  the  New  Orleans  Canal  and  Banking  Company.  In 
1866  the  canal  reverted  to  the  State.  This  canal  is  7  miles  in  length 
and  extends  from  Lake  Pontchartrain  to  a  point  in  the  city  of  New 
Orleans,  but  it  does  not  connect  with  the  Mississippi. 

LOCATION  OF   PRIVATE  CANALS 

Atlantic  Coast  System 

With  the  exception  of  two  unimportant  canals  in  Louisiana  all 
private  canals  in  the  United  States  are  owned  by  corporations. 
The  eastern  group  of  these  private  canals  may  be  classified  under 
the  general  title  of  the  "Atlantic  Coast  system  of  private  canals." 
With  but  few  exceptions  they  were  all  constructed  before  the  out- 
break of  the  civil  war  under  charters  granted  by  State  legislatures, 
and  either  because  of  their  control  by  railroads  or  by  reason  of  a 
failure  to  maintain  improvements,  they  are  for  the  most  part  of 
declining  importance  and  exert  little,  if  any,  appreciable  influence 
on  freignt  rates. 

Of  the  1 1  private  canals  composing  the  Atlantic  Coast  system,  two — 
the  Morris  and  the  Delaware  and  Karitan — cross  the  State  of  New 
Jersey.  The  former  has  been  practically  abandoned,  and  transpor- 
tation over  the  latter  appears  to  be  discouraged,  by  its  lessee,  the 
Pennsylvania  Railroad."  Atone  time  in  their  history  both  these  New 
Jersey  canals  played  an  important  part  in  the  transportation  of  coal 
to  tidewater. 

Of  the  elaborate  system  of  canals  constructed  in  Pennsylvania 
there  remain  the  Ix»high  Canal  and  the  Delaware  Division  Canal. 
The  Ix»high  Coal  and  Navigation  Company,  the  owner  of  the  Lehigh 
Canal,  also  leases  the  Delaware  Division  Canal,  but  neither  waterway 
possesses  the  importance  it  formerly  occupied  as  a  means  of  trans- 
porting coal  to  tidewater.  The  remaining  nrivately  owned  inland 
waterway  of  Pennsylvania  is  the  Schuylkill  Navigation,  partly 
canals  and  partly  slack-water  navigation  in  the  Schuylkill  Kiver, 
operated  by  a  private  corporation  entitled  "The  President,  Managers 
and  Company  of  the  Schuylkill  Navigation/'  which  is  empowered  to 
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owned  frr  i^fr  Eteaitmg  Company 

The  Chesapeake  ami  Delaware  Canal,  aiwwiit  14  mafes  in  length 
•mniieet*  die  IWaware   River  ami  Chesapeake  Ba*\  and  form*  an 

Tnpomann  "  ins&ie'"  wan*r  reran*  between  the  Xortli  and  Sooth.     In 
VWiZ  riae  Wajr  Deparnnemt.  on  the  PHtonniKiaKfatiOQ  <of  *  Co 
*&mal  <i-.TnTi  wArnl  **irTM*ti  the  purchase  of  das  <*n*j  bjr  the*  < 

-^r^  Trent, 

The  historw  Chesapeake  ami  Ohi>  Canal,  wiuh  which  the  mane  «o4 
*jeocze  W;h*r;  region  »  «*Loeely  aaeoetateiL  exiuttui*  from  C^otwfcwrni,. 
D.  C.  no  CnmberiaarL  Mrt.  IvS  miles..  It  b§  no*r  cimtrolfed  by  the 
B^nznore  ami  Ohio  ami  Western  Marviami  RaiEzno*^  akho^dk  the 
*  jo^err.nen"  owns  a  ronswierabie  amount  «&f  snoek  en  the  canal  co-cn- 
Ejitn'T.  The  Chesapeake  ami  Ok&j  Canal  Ha*  [tof**;  rryyft-  of  its  former 
Luo«:r*ULm!e.  b^cur  now  G»*ii  mainly  by  a  coal  company  and  it*  ot!>- 
suliiary  rivrrr-r  «!oniiem. 

The  focr  ':anals  in  Virginia  ami  X',rth  Carolina  ant  »  c&oaeEy  mcl- 
rw.tti  uLan  "Jbey  may  be  eocsiiered  tosei&er.  All  are  fmwtk  fcy 
prrrase  '!onip*nies.  ami  «o  far  as  "he  Bureau  of  Corp*  orations  ha*  been 
jthie  ~o  je*rn  none  of  •hem  k  owned  hr  railroads.     These  «nals  axe 


rim**: 

inA  *!d.*  :t  ihe  «T*naL  North  I.arntfrig  River,  drrisrck  Sotmd.  Coan- 
j;**k  Bat.  '-"peer  North  Rrrer,  ami  Lowrer  North  River.  Tk  **nal 
pnoer  is  14  zlL»s  in  length. 

"Tie  Dismal  irwanip  Canal,  an  old  wacerwav-  b  fed  from  Lake 
Dyir.vrr.omi ami passes ufcrorysi  what  was  orizinaLy  ihe  Efemai rHranop . 
fr^tii  TFiaTii  4  Larse  wuvs  ^r  l^mi  Las  been  rgciarr.eii  bj  'iramase-  Tte 
-ranAl  proper  >•  ahorLi;  22  rr:.fes  Long.  14  of  which,  are-  hi  nhe  "Scate  -rf 
ji  'r'rv'.-fA  *mi  %  -liLfr*  en  X'.rth  Carolina.  The  I>L<maI  Swramp  Carnal 
'»r,tmei*,iL*  *he  Chesapeake  B^tj  ami  Albecarie  Sjimii.  f- jraing  p*rt  of  a 
Thr^irgii  Trar^rvaT  thc^i  ^7  ^Jles  long.  ^osLpi^eeii  ■:-f  Elizabeth:  EJxrer- 
D*»ep  Cr»efc.  Efemal  fryarrvp'  Canal.  Tigner*  Cin.  T'pper  Paaqrwitank 
■*nii"Lover  Pfc»q-jr:*jmk  rtr^r*- 

The  Fairdei'i  CanaL  4  r."  iTes  in  ■eng^h,  ami  :he  yeTrbern  anti  B**n~ 
f  vr:  CanAi  ?:-meriy  "he  Cl'ir-foi-.-t  an«i  Hari'i-TF-*  Canal  -  about:  %  miles 
j;tnr.  ar»-  ho'h  T-.r."porutn"  l.:^al  TB-*.r,f*r»-aTj.  The  Fairfieti  Canal 
•r.cuiert*  r,he  Aligafior  PJrr^r  and  Manr^am^rkften  Lafc.  while  nhe  Xew- 
-iem  ami  Be*n?:r:  Canal  ".lonner.-L*  Gnhf •>•.«;  Cr«>ek  ami  Harlow*  Creek. 
*.:rr.mg  piirt  •:"?  a  war»erwaT  ah«;n"  3">  rr.fles  Ivng  be" w<*en  Xewbern  and 
3eaKi£ors,  y.  C  «!0"Eic-»".fteii  ;f  ^*"ise  Rr^*r.  Cl'"ibif  ^o*  Cr»ek.  "he  ^fa: 
iOii  Hari»:-w*  Cr»ek  an-i  }^wbem  Kz~*t.  The  NVichem  ami  Efekrf;rt 
Oinitl  a*  iwneii  ^y  "he  Albenarie  ami  Che^&ce&ke  Canal  Companj. 
-vtiii'-tL  1h  aii»o  i3^i*r*>*?r.i»ii  in  nhe  FairrieM  Cana^. 

Tnefoiir  prrrane  ^.ana*;* ■:•:  Liv;iirt.ir. a  iha^  are-:,  ^irliiienn  tnpr-r:am!e 
*^  varranr,  cu»nna;n  in  ^his  ^''.-nnei^L'-.n  r-i-i-ir.*  fr-.n  jocn"^  in  ■'.?  -ear 
55iwr  Oriettnt*.  Two  Conner."  lt*-=i*ripc-:  Ri'T*r  wi".n  -:"her  n-i.:^ral 
w^isepwayi.  Xone  of  "hetn  i*  :^*r  7  n^iT»*J5  in  length.  aI*ho«ist  =e-r*nl 
*rf  G&ficnv  is  cocqoiKtBvtt  winh.  nainiril  wanerwayi.  t^-.r-i  rm'es  ^eT^Ttl 
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miles  longer.  There  are  a  number  of  other  very  short  canals  in  Louisi- 
ana, but  they  are  of  a  purely  local  character.  The  four  principal  pri- 
vate canals  of  Louisiana  are  the  Carondelet  (Old  Basin),  connecting 
the  city  of  New  Orleans  and  Lake  Pontchartrain  by  means  of  a 
waterway  composed  of  the  canal  and  Bayou  St.  John;  Lake  Borgne 
Canal  connecting  Lake  Borgne  and  the  Mississippi  River;  the 
Barataria  and  La  Fourche  (Company)  Canal,  connecting  the  Miss- 
issippi River  and  various  interior  streams  and  projected  to  Morgan 
City;  and  the  Harvey  Canal,  running  from  the  Mississippi  River  to 
Bayou  Barataria.  Or  these  four  canals  the  Barataria  and  La  Fourche 
Canal  and  the  Harvey  Canal  are  owned  by  private  individuals.  The 
other  two  private  canals  are  owned,  respectively,  by  the  Carondelet 
Canal  and  Navigation  Company  and  the  Lake  Borgne  Canal  Company. 

Other  Canals 

The  Oregon  City  locks,  situated  on  the  Willamette  River  between 
Oregon  City  and  rortland,  were  formerly  owned  by  the  defunct  Wil- 
lamette Falls  Canal  and  Locks  Company.  This  improvement  is  now 
owned  by  the  Portland  General  Electric  Company.  The  toll  collector 
is  jointly  paid  by  the  General  Electric  Company  and  the  Oregon  Rail- 
road and  Navigation  Company  (Southern  Pacific),  pointing  both  to 
the  use  of  the  canal  as  a  water  power  and  its  possible  control  by  a 
railroad. 

The  Cape  Cod  Canal,  now  in  course  of  construction,  will  shorten 
the  distance  between  Boston  and  New  York,  and  is  expected  to 
increase  the  importance  now  attached  to  the  present  Atlantic  Coast 
system  of  private  canals. 

STATISTICS  OF  CANALS  IN  OPERATION 

Detailed  statistics  of  canals  are  set  forth  in  the  following  tables, 
entitled  respectively  "Government  canals/7  "State  canals  in  oper- 
ation," and  "  Private  canals  in  operation."  These  statistics  have  been 
compiled  from  various  sources,  including  the  reports  of  the  United 
States  Engineers,  the  reports  of  the  United  States  Census,  and  informa- 
tion furnished  directly  to  the  Bureau  of  Corporations.  The  data 
from  different  sources  was  often  conflicting;  and  while  much  care 
has  been  exercised  in  selecting  the  latest  reliable  statements  it  is 
possible  that  some  errors  may  be  found. 

Some  variations  will  be  noticed  in  the  data  for  the  different  groups 
of  canals.  But  as  far  as  possible  the  tables  show  the  location  of  the 
canals^  the  principal  dimensions  of  the  canals  and  locks,  the  period 
of  navigation  and  the  traffic  for  selected  years.  The  total  expenditures 
or  the  cost  of  construction  and  improvements  are  shown  as  far  as 
the  figures  are  available;  and  in  the  case  of  most  of  the  private  canals 
further  information  as  to  capitalization,  receipts,  and  expenses  are 
given.  In  all  of  the  tables  the  last  column  of  "Remarks  sets  forth 
important  facts  concerning  the  various  canals. 

As  shown  by  the  tables  there  are  17  Government  canals  aggregat- 
ing 194.49  miles  in  length,  12  State  canals  aggregating  1,358.98  miles, 
and  16  private  canals  aggregating  635.58  miles;  a  total  of  45  canals 
with  a  length  of  2,189.05  miles. 
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ABANDONED  OANALS 

The  extent  to  which  State  and  private  canals  have  been  abandoned 
is  strikingly  shown  by  the  Census  Reports  of  1880  and  1890.  The 
report  of  1880  shows'  that  out  of  4,468.60  miles  of  canals,  costing 
approximately  $214,041,802,  1,953.56  miles,  representing  a  cost  esti- 
mated at  $44,013,166,  had  up  to  that  time  been  abandoned.  By 
1889  the  mileage  so  abandoned,  as  given  in  the  Census  report,  hail 
increased  to  2,215.25  miles,  or  about  naif  the  total  mileage  originally 
built,  representing  a  cost  estimated  at  $51,171,016.° 

Among  the  causes  assigned  for  this  wholesale  abandonment  of 
canals  are  the  crisis  of  1837,  which  put  a  stop  to  speculative  canal 
building,  the  inability  of  some  canals  to  compete  with  modern  rail- 
roads and  the  mismanagement  of  other  canals,  together  with  a  popular 
impression  that  such  systems  of  public  works  had  done  more  iiarm 
than  good,  and,  finally,  a  belief  that  the  chief  means  of  internal  com- 
munication was  not  to  be  water  but  rail.6 

Since  1889  other  important  canals  and  sections  of  canals,  both  pri- 
vate and  State,  have  fallen  into  disuse,  including  the  Delaware  and 
Hudson,  in  Pennsylvania  and  New  York,  important  portions  of  the 
Pennsylvania  system  of  public  works,  operated  for  some  years  by 
their  purchaser*  the  Pennsylvania  Railroad ;  the  Santa  Ke  in  Florida, 
and  the  Socola  Canal  in  Louisiana  in  1906.  Assuming  that  the 
Census  figures  approximately  reflect  this  tendency  toward  abandon- 
ment the  total  mileage  abandoned  brought  down  to  date,  as  shown  in 
the  accompanying  taole,  is  2,444.26  miles,  representing  a  cost  approxi- 
mated at  $81, '171, 374. 

The  location  of  these  canals,  together  with  other  facts  connected 
with  their  construction  and  operation,  are  generally  indicated  in  the 
accompanying  table,  entitled  "  Important  abandoned  canals  in  the 
United  States." 

This  table  is  divided  into  8  columns.  In  the  first  column  appears 
the  name  of  the  State  where  the  abandoned  canal  was  situated.  In 
the  second  column  is  given  the  name  of  the  abandoned  canal,  and  in 
the  third  the  points  originally  connected  by  the  abandoned  canal. 
Succeeding  columns  show  the  date  of  the  construction  of  the  canal, 
the  date  of  its  abandonment,  its  original  length  in  miles  and  the  cost 
of  its  construction.  Finally,  in  the  column  under  the  head  of 
44 Remarks"  are  given  the  causes  which  are  said  to  have  led  to  the 
abandonment  of  the  canal,  with  other  facts  regarding  it. 

"Tenth  Census,  1K80,  Report  on  Transportation,  p.  731;  Eleventh  Census,  1890, 
Report  on  Transportation  by  Water,  p.  4H2. 
&Hadley,  Railroad  Transportation,  pp.  31-32. 
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7.  STATE  AND  PRIVATE  CANALS 


CANALS  IN  NEW  YORK 


The  State  canal  system  of  New  York  comprises: 

1 .  The  Erie  Canal,  connecting  Lake  Erie  at  Buffalo  with  the  Hudson 
River  at  Albany. 

Miles. 

Erie  Canal 351 .  78 

Navigable  feeders 3.35 

Total 355.13 

The  Erie  Canal  runs  through  the  counties  of  Albany,  Cayuga,  Erie, 
Herkimer,  Madison,  Monroe,  Montgomery,  Niagara,  Onondaga, 
Oneida,  Orleans,  Saratoga,  Schenectady,  and  Wayne. 

2.  The  Champlain  Canal,  connecting  Lake  Champlain  with  the 
Hudson  River  at  West  Troy. 

Miles. 

Champlain  Canal 66 

Glens  Falls  feeder 12 

Pond  above  Troy  dam 3 

Total 81 

The  Champlain  Canal  runs  through  the  counties  of  Rensselaer, 
Saratoga,  Warren,  and  Washington. 

3.  The  Black  River  Canal,  extending  from  the  High  Falls  of  Black 
River  to  the  Erie  Canal  at  Rome. 

Miles. 

Black  River  Canal 35.  33 

Black  River  feeder 13.  47 

River  improvement 42.  50 

Total 91. 30 

The  Black  River  Canal  runs  through  Oneida  and  Lewis  counties. 

4.  The  Oneida  lake  and  canal  feeder,  near  Rome.  6  miles. 

5.  The  Oswego  Canal,  connecting  the  waters  or  Lake  Ontario  at 
Oswego  with  the  Erie  Canal  at  Syracuse. 

Miles. 

Oswego  Canal 38 

Baldwinsville  side  cut 1 

Oneida  River  improvement 20 

Seneca  River  towing  path 5 

Total 64 

The  Oswego  Canal  runs  through  Onondaga  and  Oswego  counties. 

6.  The  Cayuga  and  Seneca  Canal,  23  miles.     Cayuga  inlet,  2  miles. 
The  Cayuga  and  Seneca  Canal  runs  through  Cayuga,  Seneca,  and 

Ontario  counties. 

This  system  of  622.43  miles  is  owned  by  the  State  of  New  York,  and 
by  the  constitution,  Article  VII,  sections  8  and  10,  it  is  provided  that 
these  canals  shall  forever  remain  the  property  of  the  State,  and  that 
they  shall  be  improved  as  the  legislature  shall  provide. 

The  canals  or  New  York  are  divided  into  three  divisions  and  a 
number  of  sections : 
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Enlarged  canal — Size  of  canal:  Width  at  surface  70  feet;  width  at 
bottom  52.5  feet ;  depth  7  feet.  Lockage  86.58  feet.  Locks,  number, 
1 1 ;  length  110  feet ;  width  18  feet.  Burden  of  boats,  average,  210  tons 
capacity;  maximum,  240  tons  capacity.  Date  authorized,  1854; 
date  completed,  1862.  Cost,  estimated  at  engineer's  prices,  $81 1 , 1 88 ; 
actual  cost,  $2,010,320. 

Black  River  Canal.— Size  of  canal:  Width  at  surface  42  feet;  width 
at  bottom  26  feet;  depth  4  feet.  Lockage  1,082.25  feet.  Locks, 
number,  109;  length  90  feet;  width  15  feet.  Two  locks  on  Black 
River,  length  160  feet;  width  30  feet.  Burden  of  boats,  average,  70 
tons  capacity;  maximum,  76  tons  capacity.  Construction  of  canal, 
date  authorized,  April  19,  1836;  date  begun,  January,  1838;  date 
completed,  1849.  Cost  of  canal,  estimated  at  engineer's  prices, 
$1,068,437;  actual  cost,  $3,581,954. 

Oneida  Lake  Canal. — Size  of  canal:  Width  at  surface  70  feet; 
width  at  bottom  47.25  feet ;  depth  7  feet.  Lockage  60J  feet.  Locks, 
number,  7;  length  110;  width  18.  Burden  of  boats,  average,  220 
tons  capacity;  maximum,  220  tons  capacity.  Construction  of  canal, 
date  authorized,  March  22,  1832;  elate  completed,  1836.  Cost  of 
canal,  estimated  at  engineer's  prices,  $40,000;  actual  cost,  $450,678. 

Oneida  River  Improvement*— Size  of  canal:  Width  at  surface  80 
feet:  width  at  bottom  60  feet;  depth  4 J  feet.  Lockage  6J  feet. 
Locks,  number,  2;  length  120  feet;  width  30  feet.  Burden  of  boats, 
average,  70  tons  capacity;  maximum,  76  tons  capacity.  Construc- 
tion of  canal,  date  authorized,  April  29,  1839;  date  completed,  1850. 
Cost,  estimated  at  engineer's  prices,  $100,049;  actual  cost,  $368,164. 

Under  act  of  April  7,  1903,  oy  vote  of  the  people  of  the  State,  the 
Erie,  Oswego,  and  Champlain  canals  (which  are  really  one  waterway) 
are  being  enlarged  to  accommodate  and  to  meet  modern  conditions. 
When  these  improvements  are  completed  these  canals  will  be 
navigated  by  canal  boats  (which  will  probably  be  propelled  by  steam) 
of  a  capacity  of  1,500  tons  and  capable  of  carrying  50,000  bushels  of 
wheat. 

The  course  of  the  new  barge  canal  takes  it  tlirough  170  miles  of  earth 
and  rock,  107  miles  of  canalized  rivers,  and  68  miles  of  open  water. 
From  Buffalo  the  canal  will  follow  the  present  line  of  the  Erie  to  Lyons, 
about  100  miles,  with  the  exception  of  a  new  course  taking  it  out  of  the 
city  of  Rochester.  From  near  Lyons  the  new  channel  will  lead 
through  the  Seneca  and  Oneida  rivers  to  Oneida  Lake,  which  is  to 
be  utilized.  From  the  east  end  of  Oneida  Lake,  Wood  Creek  enlarged 
will  be  made  use  of  and  with  the  new  channel  will  connect  with 
Mohawk  River,  which  will  be  canalized  to  Waterford  on  the  Hudson. 
Through  the  earth  section  the  canal  will  be  75  feet  wide  at  the  bot- 
tom;  123  feet  wide  at  the  water  line,  and  133  feet  at  top  of  banks.  In 
sections  where  the  canal  will  be  through  rock  it  will  be  94  feet  wide  at 
the  bottom  and  96  at  top.  The  38  locks  in  the  entire  course  of  the 
canal  will  be  328  feet  long,  45  feet  wide,  and  have  12  feet  of  water 
over  their  sills.  Spurs  of  the  barge  canal  will  be  built  into  the  two 
largest  interior  cities — Rochester  and  Syracuse. 

In  addition  to  this  main  line,  the  Oswego  River  will  be  canalized 

from  its  junction  with  the  Erie  route  to  Lake  Ontario,  furnishing  a 

waterway  from  that  lake  to  the  Hudson  River  with  only  35  miles  of 

canal.     The  Hudson  River  will  also  be  made  navigable  from  Troy  to 

Fort  Edward  and  from  there  a  new  canal  will  follow  the  line  of  the 

Champlain  Canal  to  Lake  Champlain. 
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passing  around  Niagara  Falls.  Provision  was  made  for  the  improve- 
ment of  navigable  streams  in  Steuben  County;  the  Peconeck  River 
in  Suffolk  County;  the  Black  River  from  Brownsville  to  Lake  Ontario, 
and  for  a  canal  on  the  American  side  of  the  St.  Lawrence  River,  but 
no  permanent  improvements  seem  to  have  been  accomplished  under 
these  acts. 

In  April,  1811,  a  board  of  commissioners  was  created  to  investi- 
gate and  report  upon  the  subject  of  internal  navigation.  Commis- 
sioners were  empowered  to  apply  to  the  Congress  of  the  United  States 
or  to  the  legislature  of  anv  State  or  Territory,  to  cooperate  in  open- 
ing a  canal  between  the  Great  Lakes  and  tfie  Hudson  River,  and  in 
1812  this  board  was  authorized  to  make  an  agreement  with  the 
Western  Inland  Lock  Navigation  Company  by  which  the  State 
would  secure  a  surrender  of  all  the  rights  and  interests  of  that  com- 
pany. The  commissioners  were  empowered  also  to  secure  volun- 
tary grants  of  land  to  the  use  of  the  State,  and  to  borrow  not  to 
exceed  $5,000,000  to  be  repaid  within  fifteen  years,  and  to  invest 
the  sum  so  borrowed  in  such  public  stock  or  funds  as  to  insure  the 
best  interests  of  the  State  in  making  the  contemplated  improvement. 
The  creation  of  this  board  and  the  powers  given  it  appear  to  be  the 
first  steps  taken  by  the  State  in  the  construction  of  the  Erie  Canal. 
In  1814  the  power  of  the  commissioners  to  borrow  money  was  revoked. 

At  this  time  the  State  was  recovering  from  the  effects  of  the  war 
of  1812.  It  was  a  period  of  great  activity  and  the  desirability  of 
water  communication  between  the  Hudson  River  and  the  Lakes 
forced  itself  upon  the  people  of  the  State.  One  of  the  leading  advo- 
cates of  such  a  waterway  was  De  Witt  Clinton,  afterwards  the  gov- 
ernor of  the  State.  A  memorial  entitled  "The  New  York  Memorial," 
written  by  De  Witt  Clinton,  was  circulated  and  received  the  signa- 
tures of  100,000  petitioners.  It  called  upon  the  authorities  to  pro- 
ceed at  once  to  construct  a  canal  from  the  Hudson  to  Lake  Erie, 
and  its  influence  was  such  as  to  hasten  the  project.  It  has  been  said 
to  mark  the  beginning  of  active  progress  on  the  canal.  It  superseded 
the  idea  of  water  communication  by  the  Lake  Ontario  route.  The 
movement  met  with  powerful  sectional  and  individual  opposition, 
but  its  popularity  witn  the  masses  of  the  people  carried  the  day. 

Another  commission  was  authorized  under  the  act  of  April  17,  i816, 
to  consider  and  adopt  measures  necessary  to  effect  water  communi- 
cation between  the  Hudson  and  Lake  Krie  and  Lake  Champlain. 
This  commission  was  empowered  to  receive  subscriptions  or  dona- 
tions from  the  United  States,  other  States  or  individuals,  to  estimate 
the  cost  of  a  canal,  and  to  report  to  the  general  assembly. 

Between  1813  and  1817  companies  were  incorporated  to  improve 
the  navigation  of  Bronx  Creek;  to  improve  navigation  between 
Seneca  and  Cayuga  Lakes;  to  improve  Catetunck  Creek;  to  con- 
struct lock  navigation  between  Seneca  Lake  and  the  Chemung  River, 
and  the  officials  of  Steuben  County  were  authorized  to  raise  a  specified 
amount  ($400)  each  year  for  improving  the  navigability  of  the 
streams  within  that  county.  The  time  for  the  improvement  of  the 
St.  Lawrence  River  at  Madrid,  X.  Y.,  was  extended  to  December  31, 
1816.  Several  provisions  were  made  for  the  improvement  of  the 
Hudson,  and  an  extension  of  three  vears  was  given  for  the  improve- 
ment of  navigation  on  the  Black  liiver.  In  1810  a  companv  was 
authorized  to  provide  boat  navigation  from  Schenectady  to  Oohoes 
Falls  and  thence  bv  a  canal  around  the  falls  to  the  Hudson  River 
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passed  an  act  directing  canal  commissioners  to  make  a  considerable 
number  of  surveys  and  estimates  for  routes  for  navigable  communica- 
tion* At  that  time  the  future  possibilities  of  the  railroad  could  not 
have  been  anticipated  and  the  canal  was  looked  upon  as  the  great 
highway  for  distance  transportation.  A  company  to  construct  the 
Oswego  Canal  was  incorporated  in  1823,  the  canal  commissioners 
being  given  power  to  assume  control  of  the  same  if  necessary,  as  a 
part  of  the  improvement  between  Lake  Ontario  and  Lake  Erie,  and 
m  1825  they  were  authorized  to  borrow  money  for  that  purpose.  In 
1826  a  canal  board  was  created  to  consist  of  the  canal  commissioners 
and  the  commissioners  of  the  canal  fund.  This  board  was  given 
charge  of  the  construction  and  regulation  of  the  canals  in  which  the 
State  had  any  interest. 

In  1827  by  act  of  assembly  the  Erie  and  Champlain  canals  were 
declared  to  be  completed  and  the  navigable  communications  con- 
structed and  in  process  of  construction  by  the  State  were  designated 
and  described.  These  were  the  Erie  Canal,  the  Champlain  Canal,  the 
Cayuga  and  Seneca  Canal,  and  the  Oswego  Canal.  The  canal  fund 
was  defined  as  consisting  of  (1)  lands  granted  for  the  construction  of 
canals;  (2)  debts  due  for  portions  of  such  lands  as  had  been  sold;  (3) 
tolls  and  commutation  money  on  navigable  communications  belong- 
ing to  the  State;  (4)  duty  on  the  manufacture  of  salt  under  the  act 
of  April  15,  1817;  (5)  proceeds  of  all  commodities  or  goods  sold  at 
auction  except  $33,500;  (6)  money  received  from  the  sale  of  surplus 
waters  from  any  canal,  and  (7)  money  recovered  in  suits  for  penalties 
instituted  under  the  canal  laws. 

Between  1828  and  1836  a  number  of  private  canal  companies  were 
incorporated  by  the  State,  and  the  canal  commissioners  were  author- 
ized to  construct  the  Crooked  Lake  Canal,  connecting  Seneca  and 
Crooked  lakes;  the  Chemung  Canal,  which  ran  from  the  head  of  Seneca 
Lake  to  Elmira  on  the  Chemung  River,  forming  a  chain  of  communi- 
cation from  the  Erie  Canal  to  the  Susquehanna ;  the  Chenango  Canal 
running  from  Binghamton  up  the  Chenango  River  to  its  headwaters 
and  thence  to  the  Erie  Canal;  and  the  Genessee  Valley  Canal,  extend- 
ing from  Rochester  through  the  Oenessee  Valley  to  the  Allegheny 
River  at  Olean.  The  abandonment  of  these  four  latter  canals,  how- 
ever, was  authorized  in  1878. 

The  volume  of  traffic  passing  through  the  Erie  canal  soon  taxed  its 
capacity,  and  in  1835  the  commissioners  proposed  new  locks  and 
increased  depth;  and  this  enlargement  was  authorized,  but  was  not 
finally  completed  until  the  year  1862.  This  enlargement  increased 
the  depth  to  7  feet,  the  width  at  the  bottom  to  56  feet,  and  at  the 
top  to  70  feet. 

The  act  of  April  20,  1894,  is  an  important  one  in  canal  legislation. 
It  designated  and  defined  the  State  canals,  defined  the  powers  and 
duties  of  the  canal  board,  provided  for  a  superintendent  of  public 
works  and  his  assistants,  giving  him  general  care  and  superintendence 
of  the  canal  with  power  to  enforce  the  canal  law;  defined  the  powers 
and  duties  of  the  State  engineer,  and  in  general  repealed  nearly  all  the 
statutes  relating  to  canals  and  the  general  canal  legislation  that  had 
been  passed  from  1829  to  1893. 

The  decline  in  importance  of  the  Erie  Canal,  owing  to  its  phys- 
ical inability  to  meet  modern  commercial  requirements  and  the  pos- 
sibilities of  its  enlargement  appealed  to  the  assembly  in .  1895, 
when  $9,000,000  was  appropriated  for  the  improvement  of  the  Erie, 
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balance  sheet,  for  over  and  above  the  difference  between  income  and 
the  expenditures  there  are  to  the  credit  of  the  canals  the  indisputable 
benefits  to  the  commerce  and  prosnerity  of  the  State.0 

The  canals  are  now  maintained  by  taxation.  The  funds  are 
handled  by  the  commissioners  of  the  canal  fund,  a  'board  which  con- 
sists of  five  members,  the  lieutenant-governor,  the  secretary  of  state, 
the  comptroller,  the  state  treasurer,  and  the  attorney-general.  This 
board  supervises  and  manages  the  canal  fund,  makes  recommenda- 
tions and  reports  to  the  assembly,  makes  advances  and  suj)erintends 
repairs  and  may  borrow  money  when  authorized.6  The  board  of 
canal  commissioners  consists  of  the  five  officials  mentioned  above,  in- 
cluding also  the  superintendent  of  public  works  and  the  state  engineer 
and  surveyor.  This  board  is  empowered  to  fix  and  change  canal 
boundaries,  to  determine  whether  canal  lands  may  be  sold  or  aban- 
doned, to  investigate  matters  and  transactions  connected  with  canals, 
to  examine  and  approve  or  disapprove  all  plans  and  estimates  sub- 
mitted to  it  by  the  State  engineer,  to  order  the  sale  of  surplus  waters 
of  canals  or  creeks,  and  to  grant  permits  for  the  erection  of  works  for 
commercial  or  manufacturing  purposes,  and  may  investigate  charges 
against  certain  officials/  The  executive  of  the  canals  is  the  super- 
intendent of  public  works,  who  has  the  general  supervision  of  them, 
while  the  State  engineer  and  surveyor  prescribes  surveys,  plans, 
estimates,  etc.,  in  the  construction  or  improvement  of  a  canal.*  The 
State  tax  levied  for  canal  purjx>ses  in  1902  was  thirteen  one-hundrodths 
mills.     The  total  amount  realized  was  $748,092.50. 

Receipts  and  payments  from  the  State  treasurer  on  account  of 
canals  for  the  fiscal  year  ending  December  .30,  1902,  were  as  follows: e 

Receipts  and  taxes $2,559,114.75 

Interest  on  deposits 20,  951 .  58 

Interest  on  investments 70,  135. 59 

Bonds  sold  and  bought 92,  309. 92 

Unexpended  balances  refunded 20, 474. 05 

Miscellaneous 5,350.12 


Total 2,708,330.01 

Payments  by  warrant: 

Maintenance  and  ordinary  repairs ..  9W),  448. 9G 

Collecting  statistics , 21,  070.  93 

Transfer,  office  agent ,  and  expenses  of  loan 2,  070. 09 

New  work,  extraordinary  repairs,  and  damages. . .  798,  503. 13 

Interest  on  debt .  255,000.00 

Investments  for  sinking  fund 225,392.58 

Total 2,  203,  092.  29 

The  canal  sinking  fund  on  September  30,   1902,  consisted  of  the 
following: f 

Securities. $2,  009,  513.  82 

Special  deposits  at  three-twelfths  per  cent  ponding  suitable  invest- 
ment    500.  000. 00 

Money  in  the  treasury 35,  001 .  79 

Total 2.545,115.61 


*  Report  of  Committee  on  Canals,  New  York,  1899,  pp.  31,  151-153. 
*>  Legislative  Manual,  1903,  p.  452. 

c  Laws  of  New  York,  1894,  chanter  338. 
'Legislative  Manual,  1903,  p.  085 

*  legislative  Manual,  1903,  p.  089. 
/Legislative  Manual,  1903.  p.  710. 
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eastbound  cargo  is  about  240  net  tons,  while  the  return  cargo  is 
generally  about  125  net  tons. 

Eastbound  traffic  consists  almost  wholly  of  grain,  the  westbound 
movement  consists  of  miscellaneous  freight.  Fully  99  per  cent  of 
the  boats  are  said  to  be  owned  by  the  captains  running  them  and 
are  not  required  to  be  registered,  enrolled,  or  licensed.  Practically 
the  only  work  of  the  captain  is  to  remain  by  his  boat  and  move  it 
along  the  canal.  The  captain  pays  for  the  motive  power  out  of  his 
charter  price,  but  towing  about  the  harbor  for  the  purpose  of  load- 
ing and  unloading  is  paid  for  by  the  transportation  company  or  the 
forwarder.  The  forwarder  contracts  with  the  shipper  to  torward  the 
freight  at  a  certain  rate  and  he  charters  the  boat  from  the  captain 
or  owner.  Out  of  the  contract  sum  the  forwarder  pays  the  charter 
price,  or  if  the  shipment  is  destined  for  a  point  beyond  Buffalo,  the 
proportion  accruing  to  the  transportation  company.  He  pays  also  the 
cost  of  loading  and  unloading,  insuring  of  cargo,  and  other  expenses. 
The  difference,  if  any,  represents  the  profit  of  the  forwarder. 

STATISTICS  OF  TRAFFIC  ON  NEW  YORK  CANALS 

The  following  tables  (and  diagram  2)  show  the  statistics  of  traffic 
on  the  New  York  canals  and  related  commerce  for  varying  periods: 


Table  60—  Movement  of  articles  on  all  New  York  State  canals,  1837-1905 
[Annual  report  of  the  superintendent  of  public  works  of  New  York  State,  1906] 
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REPORT   OF   THE   INLAND   WATERWAYS   COMMISSION 


Table  65 — Commerce  arriving  at  and  going  from  tidetvater,  and  internal  movement  of 

New  York  State 

[Report  of  auditor  of  canals,  1882,  pp.  242-243,  and  reports  of  superintendent  of  public  works] 


Years. 


1836 
1837 
IBS 
1630 

1840 
1841. 
1043 

ua 

1844 

1846 
1840 
1847 
184S. 
1840 
I860 
1861 
1802 
1853 
1654 
1855 

vm 

\ui 

1858 
1850 
1880 
1801 
1801 
1809 
1804 
1805 
1800 
1807 
1800 
180P 
1870 
1871 
1872 
1873 
1874 
1875 
1870 
1*77 


Arriving  at  tidewater. 


By  Erie  Canal. 


By  Caamplttfn 
Canal. 


Kn-itu 
western 
State*. 


Tens. 

54,219 

50,355 

83,233 

131,761 

158,148 

224,176 

221,477 

256,376 

80S,  OEM 

804,801 

506,830 

812,840 

U5QJ54 

768, 659 

64J,501 

1,045,820 

1,151,978 

1,213,090 

1,094,391 

1,002,870 

1,212,559 

1,010,998 

1,273,099 

1  ,036,634 

I .896,975 

2,158,425 

8,004,689 

2,179,801 

1,907,136 

1,904,150 

2,235,716 

2,120,405 

3,215,283 

2,02*.  .TO 

2,043,947 

2,473,832 

2,456,022 

2,359,455 

8,800,804 

1,064,056 

1,403,708 

2,010,081 


From     Vermont 
New  and 

York.      Canada, 


Kow 
York,    | 


Total. 


304,900 
881,251 
306010 
364,596 
309, IG7 
888,844 
808,078 
878,  an 
401,781 
655,039 
600,440 
818*418 
534,163 
498,065 
590,358 
462,657 
493,726 
637,748 
003,167 
327,108 
174,088 
197,201 
223,568 
414fri00 
879,080 
291,164 
882*883 
366.407 
869,490 
174,300 
387,948 
60, 7W 
163,350 
399,121 
341,751 
175,040 
214,363 
225,000 
300,933 
380,880 
342,502 
367,927 


Tons.    ' 
60,608 

43,546 
80,330 
56,306 
50,000 
50,909 
80,515 
88,120 
38,974 
83,388 
41,853 
5i.:r: 
84,536 
m.1,47] 
134,033 
60,65tJ 
107,941 
130,600 
108,646 
90,938 
01,254 
88,107 
03,000 
132,917 
104,150 
88,060 

108,110 

195,532 
303,331 
330,800 
306,034 
103,474 
309,876 
244,017 
312,054 
361,056 
37,800 
193,523 
135,115 
138,3^3 
150,160 


Ton*. 
223,300 

180,730 
164,902 
150,553 
150,797 
100,905 
156,962 
169,300 
165,304 
311,904 
213,196 
261,654 
339,040 
247,751 
355,155 
3*7.si;> 
462,163 
524,750 
413,202 
374,050 

445,11*5 

407,  TBI 
395,386 

547,432 
474,666 
477,442 
413,014 
426,022 
460,091 
440,480 
661,056 
590,940 
066,700 
634,577 
630,987 
034,870 
716,4*] 
763,399 
550,392 
558,730 
552,639 
533,654 


Ton*. 
000,347 

t-.ll.7si 

640,461 

002,138 

060,012 

774,334 

000,070 

536,801 

1,010,094 

1,204,943 

1,304.831) 

1,744,263 

1,447,905 

1,579,946 

2,033,663 

1,977,151 

lv^ls-j* 

3,606,787 

2,223,743 

3,133,409 
1,617,137 

1,985,142 
2,121,672 
3,8*4,877 
2,080,144 
3,40b,7O9 
3,274,727 
2,805,357 
2,73(1,1  s| 
3,305,007 
3,029,695 
3,240,806 
3,096,142 
3,156,302 
3.495,801 
3,647,044 
3,370,040 
3,223,112 
2,008,777 
3,490,188 
3, 100,813 


Going 
from 
tide- 
water. 


133,796 
131,130 

142,606 
143,035 
129,560 
162,  715 
123,204 
143  595 
170,737 
i  •>.'..' nm 

311,831 
286,267 
330,557 

315,550 

v.s..<:» 

467,961 
521,527 
584,141 
531,631 
091,060 
673, 7 i3 
340,176 
287,073 
317,459 
873,730 
340,736 
117,833 
456.800 

m  013 

lOt;  064 
063,074 
708,678 

1 ,067,020 
772,201 
940  420 
SOkttS 
030,330 
7J5,117 
753,063 
701.253 
745, 797 
078,891 


Internal 

movement 

Now  York 

State. 


Ton*. 

i^i.i-M 

437,886 

549,722 

691,550 

617,454 

584,012 

447,011 

532,983 

iVJii.755 

577,622 

692,528 

837,300 

1,018,768 

099,236 

634,384 

1,137,091 

1,107.08" 

1,157,914 

1,410,288 

1,023,338 

1,418,1 

1,380,1 

1,363,071 

1,342,553 

1,421,602 

1,186,755 

1,778,453 

1,630,168 

1,553,771 

1,51  i.T.v> 

1,642,639 

1,800,001 

2,134,399 

i,'^i,:;ir 
3,077,001 
2,170,549 
2,099,196 
2,193,016 
1,837,495 

i.;.4«i,s-js 

1,000,150 
990.160 


1,418,680 
1,366,008 


Table  66 — Total  tonnage  coming  to  the  Hudson  River  from  the  Erie  and  Cham  plain 
canals,  and  aggregate  value  thereof,  in  market,  18S8-1906 


[Report  of  the  superintendent  of  public  works.  New  York  State.  19" V.J 

..  .  ._      .  .._  - 

Year.  Tons.  Value.  Year.  Tons. 


Vulue. 


1838 M0,  481 

1839 602,128 

1640 009,012 

1641 7T4.:m 

1843 666.626 

1843 *Jfip.si;i 

1844 1,019,094 

1845 1.204,943 

1840 1,362,310 

1847 1,744,263 

1848 1,447,906 

1840 l,57*,946 

1850 3,003,663 

1851 1,077,151 

1852 2,334,822 

1853 2,505,79? 

1854 "2,223,743 

1855 1,890,593 

ISM 2,123,469 


123,  iVtei, /.]» 

1857 

.       .            1,617,187 

351,190,018 

20.1«U«0 

1858 

1,085,142 

61,536,061 

A  313;  673 

1859 

2,121.672 

43,175.312 

27,225,322 

1860 

2,854,877 

78.798,617 

'22,  751,013 

1861 

2.080,144 

81,432,759 

38,  453,  4£* 

1862 

3.  402, 709 

111,176,568 

34,  Is.-i.1m7 

1863 

3,274.727 

123,173,294 

46,452,321 

1864.... 

2.805.257 

1  i  ■  n   i  202 

51,105,256 

1865 

.      .      2,730.181 

1 13, 805; 846 

73,093,414 

1866 

3, 305. 607 

477 

50,883,907 

1867 

3.029,695 

130,903,834 

.12,375,521 

1868 

3.240,806 

446.582 

56,474,637 

1869 

3.090.142 

866. 060 

53,027,506 

1870 

3. 150. 302 

517,020 

66,633,102 

1871 

3.494.801 

Q    874,570 

71,086,044 

18?2 

3,647,044 

086.362 

72.120,681 

1873 

3, 376, 649 

809, 497 

74,177.937 
74,  880, 736 

1874 

1875 

3, 123, 112 

2,  VGH.  777 

976, 476 

vj,  447.51S 
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Table  68 — Losses  or  gains  in  tonnage  of  the  New  York  Central  Railway  and  Erie  Rail- 
way and  Canals  {New  York  State),  1854-1906 
[Report  superintendent  of  publio  works,  New  York  State,  1900] 


New  York  Central 
[Railway]. 

Erie  Railway. 

Csjuds, 

Total. 

Gain, 

Lost, 

Guln 

Lots, 

Qala- 

Loss. 

Gala. 

Lou. 

1654., 

Tims, 

120,200 

106,090 
02,070 

Tvtu. 

Tens. 
112,211 

It,  708 

101, 107 
34,851 

Tom. 

Tom. 

Tim*. 

Tout. 
290,(94 

t+'a66,+oo2" 

Ton*. 

l*5ft 

3, 178 

1856... 

03,450 

1857  ♦ . 

772,021 

074,401 

1BG& 

73,284 

101,113 

321,131 

Mi.,  41*2 

808,  &ay 

88,735 

23*,  523 
It332t875 

110,404 
1,090,818 

1859.... >. 

08,012 

103,804 
Alii 
220,131 
02,171 

107,544 

53,110 

270,481 
113,804 
370,833 
182,141 

;:m,7il* 

03,552 

1,008,442 

241, 754 

w;uiu7 

403,000 
640, 398 

1800... 

'"aim 

704,751 
123,287 

LHU 

1802... 

1,001,150 

1803.        . 

1804., 

241,505 

1855. 

281,840 

341,584 

isoo... 

928,801 

Oft.  7& 

435,2M 
1,840,115 

410,050 

1,045,600 

2,380,000 

220,588 

1,350,270 

2,005,100 
4^.878 
787,457 

1,60H,00L 
83,334 

1807.. 

J.SJ.V 

753,900 

1*4:41 

IfiTO 

" 8,"  207* 

314,080 
304,111) 

205,482 

1871 . . * 

1872 

13**,  091 

730,000 

jf«,43D 

51,574 

308,588 
087,720 

1873. 

1,128,750 

1874 

1876...^, 

112,724 

124,330 
307,128 

1,181,784 

1870. . . 

801,736 

783,*834 
215,357 

[^00MM 

1,627,581 
3,673,409 
3,115,820 
2,150,808 

">,rt.O 
1,474,005 
1,374,385 

itC870,8»4' 

163, 131 

m?7 

452.324 

300,033 

1H7H. ,. 

1,344,057 
1,330,940 
1,517,385 
1,058,341 

31,833 

IK7H 

2,002,078 
503,251 

2,370,031 

808,415 

1,715,385 

2,008,075 

1880..,,,. 

i,'??*,'** 

1881... 

437,053 
080,022 

1883 

228,331 

100,033 

054,\vsi' 
277,704 

1884 

1885,...., 

521,081 
1,002,030 
1,805,201 

ant08i 

818,449 
"  4,"  718,078' 

250,  H2J 

675,073 

1880... 

8,414,750 

1887.* 

2,503,804 

1888 

1,224,740 

1,000,884 
905.570 

010,857 

082,530 

281,477 

1,244,978 
180,273 

2,158,157 
000,480 

4,814,375 

151,371 

80,877 

427,421 

1800 

i,  goo,  066 

513,130 
4, 100, 170 

590,230 

1801 . . . 

1802...... 

un 

"i'fisi.isd* 

1,025,518 
2,003,038 
2,370,730 

40,008 

385,330 

1804 

440,403 
382,240 

07, 666' 
257,741 

ri.c'Mi.tfji 

1805... 

1,012,91.4 

2,382,122 

"mwi" 

13,  m  414 

1,740,073 

1800.. .... 

'■i/iTAmr' 

0,0:13,712 

^iucMai" 

112.707 
1,840.  HAH 

310,008 
1,431,403 
4,338,168 

1807 

3,118,345 

4,080,242 

1808... 

2,753,020 

1,  OKI.  (Off 
12,230,022 

5,609,519 
2,J0f.72ti 

13,730,780 

207,300 

0,434,(124 
307,737 

"5,"  242.'  040 
S<  491,081 

1800  i 

325,088 

1000...... 

340,110 
'  l40,'663' 
"J47<83S" 

1001 ...... 

183,374 

74,072 

1002... 

5,149,404 

1003... 

4,471,200 
1,701,725 

"it'aMj'tfo* 

340,775 

'"'sB.'lHO' 
314,011 

1004 .! 

3,773,013 

1005... 

3,354,857 
3,534,210 

1,700.440 
4,042.851 

1008... 



Table  69 —  Ton-mileage  on  New  York  canals  and  railroads 

[Report  of  committee  on  canals  of  New  York  State,  1809] 
[  In  millions  of  ton-miles] 


Year. 


1853. 
1854. 
1855. 
1856. 
1857. 
1858. 
1800. 
1850. 


rtlirl 

river. 


1.076 

1,002 

004 

010 


Rail- 
road*. 


171 

220 
L'M 
34H 
332 
327 
334 
453 


Tot*J> 


l.^i 

1,108 

i.jei 


Per  rat 

CUMUls. 


Per  pool 
rail- 
roads, 

14 

19 
23 
28 
31 
28 
28 
27 


1.194 
1,232  453  1,086 

"Includes  estimated  ton-mileage  of  Canal  Traffic  on  Hudson  River;  after  1880  the  entire  twial  ton- 
mllemge  1b  eottm&tod,  as  no  records  are  kept. 
*  Minor  diacreptmcle*  in  totals  corrected  and  percentages  computed  on  basis  of  corrected  figures. 
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RKPOBT   OF   THE   INLAND   WATKRWAYft   COMMISSION 


The  following  tables  show  the  extent  of  grain  trade  at  Buffalo  for 
a  number  of  years: 

Table  71 — Flour  and  grain  received  at  Buffalo,  by  lake"  18S6-190C 
(Annual  report*  of  the  superintendent  of  public  work*,  New  York] 

I  Received  at  Buffalo— lake. 

1      Flour.  Grain. 


Ywr. 


Received  at  Buffalo— 1  ah 

i 
Flour.     '       Grain 


Grain,  lu- 
clttrlmg  flour 


Barrel*. 

urn 

130,178 

1837 i. 

120,806 

waa., 

277,0$) 

IHWI....... 

204,12* 

1840....... 

flflTiiia 

iao -.-.... 

73o,o4o 

1*42,,..... 

734,40* 

im*. 

017,617 

1844 

016,030 

1B46.,„.„ 

746,760 

18*1....... 

1,374,620 

1847 

[tm}on 

1848 

1,210,000 

1849.. .,„, 

1,207, 435 

1860....... 

t,ii^.u:sN 

1881. 

1,258,224 

1862 

1,200,213 

1863 

976,667 

WW, 

7:n,7./, 

1S56 

037,761 

law 

1,120,048 

UCT......„ 

846,9*3 

1858....... 

1,636,110 

two 

1,430,3*3 

uuo,  ■ 

1,123,335 

1801....... 

3,159,591 

iiwel...... 

2,840,022 

1803....... 

3,978,098 

HUM,. 

3,008,630 

1866....... 

1,708,003 

1806 „ 

I,;:i:i,m:i 

1857 

1,440,056 

1** 

1,402,731 

I8HD....... 

1,608,487 

1870. 

I  ( 470,301 

1871... 

1,778,077 

m.m 

660,169 

074j7ft1 

1,117,203 
1,075,885 
1,862,325 
2,016,938 
2,006,020 
3,336,668 
1,848,040 
0,491,622 
8,688,1*7 
7,306,013 
8,628,013 
6.618,004 
)l,44y,flol 
13,302,037 
11,078,741 

18,663,468 

10,788,473 
30,133,007 
15,348,930 
30,203,444 
14,400,000 
31,441,440 
6u,UhL\6-u> 

mMMt 

«,84I0B8 

41,044,408 
***,473,223 

48,400,780 
0,498,201 
87,014,738 
;s''.vr.i,  1 41 
80, 788,887 


1,184,086 

2,£b,«61 
4,001,808 
6,803,338 

6,6*7, 468 

8,843,610 

6,910,719 

'8,681,700 

10,153,187 
I4.6-11,U18 
14,006,189 
13,099,861 
17,740,7^ 
20,300,600 
16,068,828 
22,262,288 

■>\.\~;:rr, 
38,758,086 
19,678,060 
20,812,982 
21,530,722 
87,071,118 
tti,4tio,iini 
73,873,464 
04,735,510 

&i,mti4o 

51,415,188 
87,388,087 

4*p/i-V.i,v>. 

4fi,tJ07,ina 
67J60,7« 


Year. 


Grain,  in 
eluding  flour. 


1872.. 
1873. . 
1874.. 
1875.. 
1870.. 
1877.. 
1878.. 
1870.. 
1880.. 
1881.. 
1882.. 
1883.. 
1884.. 
1885.. 
1880.. 
1887.. 
188H.. 
1880.. 
1890.. 
1891.. 
1892. . 


1804.. 
1895.. 
1800. . 
1897.. 
1808.. 
1809. . 
1900.. 
1901.. 
1902.. 
1003.. 
1904.. 
1005.. 
1900.. 


Barret** 
783,803 

1,381,306 

1,810,403 
107,910 

5a,  om 

011,080 

8U7.106 

i.:h7,nii 

1,081,260 

1,194),  880 

2.1171,670 

2,816,610 

2,303,380 

4,6*2,190 

■i.uiii  :uj» 

6,244,030 

6,480,710 

n/245.  680 

7,003,18 

\>,7HU20 

10,863,000 

11,488,  530 

8,071,740 

10,384, 184 

[1,330,301 

10,371,653 

8,310,007 

11,403,070 

11,063,439 

12,008,016 

11,243,027 

0, 100,066 

10.201 ,100 

10,279,384 


68,447.822 
07, 340,  670 
n), 562,627 
05, 1 W4, 71 6 
40,038. 6Q8 
01,734,071 
70,170,152 
74)179,100 
106,661,373 
.V..  ***:..  545 
60.843,500 
1.5,722,080 
56,901  970 
h.;.ui  nji 
72,514,840 
84,73O,0ltl 
78  333,600 
OO.Htft.hSN 
89,312.8*1 

133,030,000 
L36.1I11ML-0 
103,069, 166 
118,097,900 
103,431,814 
1*6443,810 
221,383,046 
163  303 .  )M 
.-..■■ 
182,041,828 
l34L«30i648 

1061  (6,000 
138,006,63* 


Bushels. 
62,200,232 
73,636,695 
70,030,552 
74,246,726 
60,074,648 
00,199,291 
84,046,052 
78,806,364 
112,042,927 
62,002,805 
56,830,340 
76,079,030 
70,041,520 
04,260,400 
05,425,790 
104,737,710 
99,448,150 
118,273.430 
120,640,700 
164,459,720 
181,'  000 
ii  370 

161,  m  8i5 

Ii  Li  630 
214,363,734 
242.l4fj 

■.:;.;._'■!■: 


;- 


306 

10 
Ii. ■ 
-,.■1 


184.759,518 
196,653,967 
131,042,842 
177,496,229 
177.492,229 


a  Canadian  railroad  receiptn  included  for  several  yearn  prior  to  1877. 
Taiilk  72—  Flour  and  gram  received  at  Buffalo,  by  lakf,"  1846-1U06 


Year. 


1846. 
I860. 
1808.. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881.. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1801. 
1892. 
1893. 
1894.. 
1905. 
1*06.. 


Flour.     I 

I 

Barrel*,    i 
1,374,529  ' 
1,126,048  , 
1,313.543 
807,210 
603,044 
911,980  | 
807. 105  ! 
1,317,911  I 
1,051,250  I 
1,199,350 
2,071,570  ! 
2.015.510  ' 
2,903,280 
4.582,190 
4,001,360 
5,244,930 
5, 4M),  710 
6,245.580 
7,093.340 
9,746,120 
10,502,000 
11, 488,630 
10,006.258 
10.384,184 


Wheat. 


Bushels. 
4. 744. 184 
8.465,671 
10,479,094 
19,324,612 
23,284.405  \ 
35,419.136 
37,788,501 
40,510,229 
18, 4%,  320 
26,050,030 
24, 105, 420 
32. 469, 710 
27, 130, 400 
41,430.440 
41  .,...180 
27. 548, 110 
20,061  600 
630 

ri..'H-..960 

500 
i  >  750 

60,  L-.H.130 
i, ,  i;7.^vi 
54,41  JOT 


Bushels. 
1,455,258 
9,633,277 
27,894,798 
20,939,853 
33,302,866 
35,133.853 
32.990,993 
62.214,417  I 
34,434,830 
21.064.530 
34,975,040 
18,538,340 
21,028,230 
29, 155, 370 
30,189.490 
30.422.270 
47, 1?7. 150 
44,136.000  • 
29,016,390  , 
32,377.780  , 
40.539,970 
29,078.520 
37,050,339  ' 
47,811,010 


OutM. 


Bushels. 

218,300 

1.733,382 

10.227.472 

2.397,257 

4,279,229 

5,122,972 

1,104,794 

649, 350 

4.565,737 

1,650,170 

3.226,900 

3.174,730 

707.580 

1.014,670 

4.656,280 

7.897.310 

! -1.309, 800 

13,800,780 

12.454.150 

16.500.250 

20, 700, 150 

16,660,230 

22,056,339 

40, 107, 499 


Barley. 


Bushels. 

47. 530 

46. 327 

1.000,384 

2,015,081 

1,052,568 

1.375.184 

000,740 

335,925 

282,610 

701,500 

583.890 

534, 130 

577/230 

787, 730 

1 , 459. 420 

842, 01K) 

1,474.579 

5.165.700 

4.273.120 

4.000.970 

5,791,400 

8,026.090 

10,461,790 

16.697,744 


Ryi«. 


Bushels. 

28,250 

245,810 

1,245.485 

761.795 

l.aVi.003 

2,135.007 

1,884,  MB 

743. 461 

22.210 

707.360 

2.830.830 

2.247.000 

309,370 

126. 030 

301,640 

513.720 

1,906.700 

1,28 1. 030 

5,603.400 

1,316.530 

644.590 

501 , 196 

935, 856 

4.404,354 


*FlHxae*d  not  Included.    Canadian  railroad  receipt*  included  for  iieverai  yearn  prior  to  1877. 
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REPORT  OP  THE  INLAND   WATERWAYS   COMMISSION 


The  following  statement  shows  the  receipts  of  grain  and  flaxseed 
at  Buffalo,  the  average  canal  freight  on  wheat,  and  the  tolls  on 
wheat  to  New  York,  and  the  elevating  and  storage  rates  at  Buffalo, 
for  a  series  of  years: 


Table  74 — Freight,  tolls,  elevating  and  storage  rates,  1870-1906 
[Annual  report  Buffalo  Chamber  of  Commerce.  1900  J 


Year. 


1871 

1871 . . . 

187: 

1871 

187 

1871 

1871 

18T, 

1871 

1871 

im 

1881 

188! 

188! 

188' 

1881 

1881 

1881 

1881 

1881... 

1890.. 

1801.. 

1892. 

1893... 

1894.. 

189.r> . . 

1890.. 

1897.. 

1898... 

1890.. 

1900.. 

1901  . . 

1902.. 

1903.. 

1904.. 

1905 .. . 

1900... 


aln  re- 
el ved. 


83,304,030 
uip;ii*,3ia 
m.TOfttfW 
O0,4JS,9l3 
10,001 »  19| 

I 
«,  JI17, 12L 
01,822,292 
7H,  828,  443 

M,  380,837 
Al.UI.fi09 

»«N,  hi  i  .no 

83,071,090 


B3»90O,U0 

01.094.lM0 

L:L'>,:fi.'il;.iti 
i:im,n7^51(0 
]«J,7IM,410 

mr*/A4vr 

IV--.  -I."  I.  ..*.! 

204,964.  vast 
32l,WS,Mfl 

im,m  w 

IW,OM,0« 

i   ■■  I  n.  -■-. 

L34,Q30,4M 
I4ii,  4;iH,w.rj 

120,  4ik#j,  730 

i:mpfJWrb2M 


Avonun 

MtI*T 

Ktovat- 

Toll*  on 

Ing.  In- 

fWlght 

Wlll'lll, 

HtJiJUlK 

»    P"f. 

-L'.r:ir»-, 

t»r 

LllNjjI'l.'l 

fier 

Ii.i-J 

knww  •» 

£>*r>. 

f»Hfa 

CMr. 

1L2 

XI 

I 

12,0 

3.] 

i 

W,0 

9.1 

1 

Ml 

XI 

i 

10, 0 

XI 

1 

7.0 

20 

1 

0,0 

2.0 

i 

7.1 

1.4 

i 

41.0 

Ml 

I 

O.K 

1.0 

i 

a,a 

1,0 

1 

4.7 

1.0 

a,4 

IrO 

4,0 

Nnno, 

4,2 

Noiif. 

a.  a 

Khihi* 

fi.4 

NfJtm, 

4.0 

None, 

1,4 

Now. 

4.1 

Nuna, 

S.D 

Now*. 

34 

Mum, 

3.4 

None. 

4.0 

None, 

a,  2 

Noti*. 

22 

NoiM), 

3.7 

None, 

atti 

None, 

a.H 

None, 

W 

3,0 

Norm. 

' 

2. A 

Norm, 

1.A 

Norm. 

3.8 

Nun*. 

40 

None. 

3.2 

Nurie, 

MO 

Nnnn. 

f,3 

Nrme. 

' 

a  Prior  to  1H70,  tolls  0.21  cent*  u  bushel  and  the  elevating  charge  2  cents. 
t>The  yearn  1884  to  190ft,  both  Inclusive,  include  naxsced. 
«  Five-eighths  of  a  cent  to  nothing. 
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Table  79 — Average  railroad  and  canal  freight  rate*  per  ton-mile* 
[Corrected  specie  values] 


Year. 


Erie 
R.R. 


New 
York 
Central 
and 
Hud- 
son 
River 
R.R. 


Lake 

Shore 
and 

Michi- 
gan 

South- 
ern 

Rwy. 


Michi- 
gan 
Central 
R.R. 


Penn- 
sylva- 
nia 
R.R. 


Pitts- 
burgh, 
Fort 
Wayne 
and 
Chi- 
cago 
Rwy. 


Chesa- 
peake 
and 
Ohio 
Rwy. 


New 
York 
canals. 


1865.. 
1866.. 
1887.. 
1868.. 
1869.. 
1870.. 
1871.. 
1872.. 
1873.. 
1874.. 
1875.. 
1876.. 
1877.. 
1878.. 
1879.. 
1880.. 
1881.. 
1882.. 
1883.. 
1884.. 
1885.. 
1886.. 
1887.. 
1888.. 
1889.. 
1890.. 
1891.. 
1892. 
1893.. 
1894.. 
1895.. 
1896.. 
1897.. 
1898.. 
1899. 
1900. 
1901.. 
1902. 
1903. 
1904. 
1905.. 
1906. 


Cents. 
1.564 
1.712 
1.465 
1.287 
1.137 
1.125 
1.282 
1.362 
1.268 
1.184 
1.061 
.972 
.898 
.960 
.779 
.836 
.805 
.749 
.786 
.719 
.656 


.716 
.644 
.643 
.636 
.614 
.631 


.604 


.56 
.52 
.56 


Cents. 

1.955 

2.181 

1.980 

1.951 

1.763 

1.590 

1.457 

1.422 

1.371 

1.319 

1.119 

.929 

.954 

.919 

.793 

.879 

.783 

.738 

.915 

.834 

.688 

.765 

.782 

.753 

.712 

.730 

.740 

.699 

.701 

.733 

.726 

.668 

.679 

.61 

.59 

.56 


Cents. 

1.645 

1.746 

1.745 

1.661 

1.266 

1.269 

1.244 

1.227 

1.164 

1.065 

.887 

.722 

.813 

.724 

.641 

.750 

.617 

.628 

.728 

.652 

.553 

.639 

.670 

.673 

.632 

.644 

.630 

..602 

.599 

587 

.567 

.551 

.538 

.502 


Cents. 

1.735 

1.834 

1.787 

1.743 

1.544 

1.673 

.972 

1.392 

1.365 

1.728 

1.018 

.986 

.924 

.836 

.691 

.842 

.718 

.772 

.830 

.646 

.560 

.686 

.694 

.702 

.702 

.701 

.723 

.687 

.691 

.671 

.662 

.626 

.615 

.597 


Cents. 

1.538 

1.636 

1.497 

1.322 

1.229 

1.268 

1.211 

1.304 

1.258 

1.164 

.989 

.841 

.954 

.914 

.823 

.918 

.857 

.874 

.881 

.804 

.695 

.755 

.730 

.723 


.656 
.647 
.620 
.606 
.565 
.563 
.561 


Cents. 
1.385 
1.423 
1.403 
1.211 
1.198 
1.229 
1.276 
1.264 
1.220 
1.134 
.970 
.827 
1.024 
.867 
.754 


Cents. 


.51 


.59 


.54 


.745 

.752 

.787 

.673 

.577 

.692 

.717 

.66 

.69 

.69 

.70 

.67 

.68 

.65 

.64 

.66 

.60 

.57 

.*58" 


.64 
.61 


.60 


.63 
.64 
.66 
.61 
.64 


.52 
.52 
.52 
.52 
.52 


.66 
.65 
.61 
.63 


.59 
.61 
.61 
.59 


.61 
.62 
.60 
.61 
.61 


4.661 
3.753 
3.179 
3.752 
4.101 
4.445 
a  643 
1.909 
1.354 
1.299 
1.061 
1.035 


.892 
.753 
.723 
.672 
.550 
.541 
.537 
.541 
.538 
.561 
.525 
.518 
.511 
.478 
.425 
.425 
.419 
.37 


.34 


.40 
.47 
.47 
.43 
.42 


Cent*. 
a  65 
.71 
.65 
.62 
.68 
.73 
.92 
.91 
.78 
.67 
.58 
.61 
.54 
.42 
.46 
.41 
.42 
.40 
.33 
.27 
.26 
.34 
.29 
.22 
.29 
.26 
.24 
.23 
.31 
.21 
.15 
.25 
.19 
.19 
.19 
.17 
.23 
.•25 
.27 
.21 
.26 


a  Railroads  from  "  Changes  in  the  Rates  of  Charges  for  Railway  and  other  Transportation  Serv- 
ices," U.  8.  Dept.  Agriculture.  1898,  pp.  19,  20.    Statistical  Abstract  of  the  United  States,  1907,  p.  226. 

Canals  from  reports  of  auditor  of  canal  department  and  superintendent  of  public  works,  corrected 
for  gold  premium  from  1865  to  1879.  From  1883  to  1899  canal  rates  are  based  on  rates  on  wheat  from 
Buffalo  to  New  York. 
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2.  The  Ohio  and  Erie  Canal  (generally  called  the  "  Ohio  Canal ") ,  con- 
necting Cleveland,  on  Lake  Ene,  with  Portsmouth,  on  the  Ohio  River, 
a  distance  of  309  miles.  The  Columbus  navigable  feeder  extends  from 
Columbus  to  Lockbourne  on  the  main  canal,  a  distance  of  11  miles; 
and  the  Walhonding  Canal  extends  6  miles  westwardly  to  Roscoe. 
This  gives  326  miles  of  navigable  waterway.  Besides  this  are  the 
unnavigable  feeders,  the  Summit  County  reservoirs  and  the  Licking 
reservoir  in  Licking,  Fairfield,  and  Perry  counties.  The  canal  has  two 
summits — one  in  Summit  County  and  the  other  at  the  Licking  reser- 
voir.   It  has  a  total  lockage  of  1,218  feet. 

The  following  State  canals  and  parts  of  State  canals  have  been 
abandoned:  Three-fourths  of  a  mile  at  the  outlet  of  the  Miami  and 
Erie  Canal,  given  to  the  city  of  Cincinnati  in  1863,  ostensibly  for  street 
and  sewerage  purposes;  but  now  occupied  by  the  Pittsburg,  Cincinnati, 
Chicago  and  St.  Louis  Railway  for  terminal  and  depot  purposes; 
several  miles  of  the  Miami  and  lirie,  given  to  the  city  of  Toledo  in  1864 
for  street  and  sewerage  purposes;  3  miles  of  the  Ohio  and  Erie 
Terminal  at  Cleveland,  given  to  the  city  in  1872  for  city  purposes;  the 
entire  Hocking  Canal,  extending  from  Athens,  in  Athens  County, 
through  Hocking  County  to  the  Ohio  and  Erie  Canal  at  Carroll,  in 
Fairfield  County,  by  acts  of  1873, 1876.  and  1894 ;  the  Granville  feeder 
of  the  Ohio  ana  Erie  Canal  in  1876;  the  Wabash  and  Erie  Canal  and 
the  Six  Mile  Reservoir  in  1888  and  1891,  and  19  miles  of  the 
Walhonding  Canal  above  Roscoe  in  1896.° 

There  is  one  important  slackwater  improvement  in  Ohio,  the 
Muskingum  River  improvement,  which  was  ceded  to  the  United  States 
Government  by  joint  resolution  of  theOhio  legislatureon  May  14, 1886. 
This  improvement  extends  from  Dresden,  on  the  Muskingum  River,  to 
Marietta,  on  the  Ohio  River,  a  distance  of  91  miles.  The  75  miles  of 
this  river  between  Zanesville  and  Marietta  have  been  improved  by  the 
United  States,  so  that  it  stands  among  the  best  canalized  rivers  of 
this  country.  The  locks  are  10  in  number  and  are  175  feet  in  length 
by  36  feet  in  width,  with  a  minimum  depth  of  6  feet,  which  admits 
of  the  passage  of  the  larger  Ohio  River  boats.  When  the  Government 
extends  the  improvement  of  the  Muskingum  to  Coshocton  the  State 
will  have  to  improve  only  135  miles  of  canal  to  secure  a  waterway 
from  the  Ohio  River  to  Lake  Erie.6 

For  admininistratiye  purposes  the  State  canals  of  Ohio  are  divided 
into  three  grand  divisions: 

1.  Grand  division  No.  1,  embracing  that  portion  of  the  Ohio  Canal 
extending  from  Cleveland  to  Muskingum  slackwater  at  Dresden, 
including  the  6^-mile  remnant  of  the  Walhonding  Canal. 

2.  Grand  division  No.  2,  embracing  that  portion  of  the  Ohio  Canal 
extending  from  Dresden  Junction  to  Portsmouth,  including  the 
Columbus  feeder,  a  distance  of  169  miles;  also  the  State's  reserved 
rights  in  the  Hocking  Canal. 

3.  Grand  division  No.  3,  all  of  the  Miami  and  Erie  Canal  extending 
from  Cincinnati  to  Toledo,  including  feeders  and  reservoirs/ 

The  Miami  and  Erie  Canal  from.  Dayton  to  Cincinnati  passes 
through  a  beautiful  and  fruitful  valley.  Along  its  banks  is  an  almost 
unbroken  chain  of  factories  and  mills. 

a  History  of  Ohio  Canals,  pp.  48  and  49. 

b  Annual  Report,  Board  of  Public  Works,  1905,  p.  186. 

'Annual  Report,  Board  of  Public  Works,  1905,  p.  13. 
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cinnati,  and  the  Ohio  and  Erie  Canal,  following  the  old  Scioto  and 
Muskingum  route  from  Cleveland  to  Portsmouth.  This  choice  of 
routes  was  due  to  the  desire  to  secure  the  greatest  development  of 
the  Stated 

Construction  was  begun  July  4,  1825,  at  Licking  Summit,  Licking 
County,  and  was  the  occasion  of  great  rejoicing.  A  loan  of  $400,000 
had  been  placed  by  the  commissioners  ana  donations  had  been 
received  from  citizens. 

On  July  4,  1827,  the  first  boat  arrived  at  Cleveland  over  the  Ohio 
Canal,  having  descended  through  41  locks,  passed  over  3  aqueducts 
and  through  37  miles  of  canal.  Navigation  began  on  the  Miami 
Canal  a  little  later,  3  boats  leaving  the  basin,  6  miles  north  of  Cincin- 
nati, on  November  28,  1827,  ana  proceeding  to  Middletown.6 

In  1825  the  Ohio  legislature  memorialized.  Congress,  asking  for  a 
donation  of  land  for  canal  purposes.  Congress  responded  by  act  of 
March  2,  1827,  granting  to  tne  State  of  Indiana,  to  aid  in  the  opening 
of  a  canal  to  connect  navigable  points  on  the  Wabash  River  with 
Lake  Erie,  so  far  as  same  was  in  the  State  of  Ohio,  a  quantity  of  land 
equal  to  one  half  of  five  sections  on  each  side  of  the  canal.    This  was 

{^ranted  by  Indiana  to  the  State  of  Ohio  by  joint  resolution  of  the  legis- 
ature  of  the  State  of  Indiana,  approved  February  1,  1834;  the  num- 
ber of  acres  was  292,223.51.  A  second  grant  of  Congress  wasby  act 
of  May  24,  1828.  Its  object  was  to  aid  in  extending  tne  Miami  Canal 
from  Dayton  to  the  Maumee  River.  Its  extent  was  a  quantity  of  land 
equal  to  one-half  of  five  sections  on  each  side  of  tne  canal.  The 
grantee  was  the  State  of  Ohio  and  the  acreage  amounted  to  438,301 .32. 
A  third  grant  by  Congress  was  dated  May  24,  1828, ' '  To  aid  in  the  con- 
struction of  canals  in  Ohio."  The  extent  was  500,000  acres  to  be 
selected  from  land  subject  to  private  entry.  The  actual  grant 
amounted  to  439,999.12  acres;  thus  the  total  acreage  granted  to  the 
State  by  the  Government  amounted  to  1,230,521.95  acres.  On  the 
22d  of  December,  1828,  the  legislature  of  Ohio  passed  an  act  accepting 
the  above  grants  and  provisions.  From  the  sale  of  these  lands  the 
State  realized  the  sum  of  $2,257,487.32,  and  a  small  portion  valued 
at  about  $100;000  still  remains  unsold.  In  addition  to  these  grants 
the  State  received  from  individuals  and  corporations  along  the  differ- 
ent canals  donations  of  lands  and  rights  of  way  and  money.0 

The  canals  were  constructed,  and  the  traffic  built  up  the  population 
of  towns  and  counties  through  which  the  canals  passed.  The  Ohio 
and  Erie  Canal  was  completed  in  1833,  and  the  Miami  and  Erie 
Canal  in  1845. 

Between  1825  and  1835  five  short  lateral  canals  were  constructed 
by  private  corporations,  which  at  that  time  were  created  only  by 
special  act  ana  were  not  compelled  to  make  reports  to  the  State; 
hence  the  impossibility  of  securing  information  regarding  these 
private  canals.  Some  of  them  were  aided  by  the  State  to  the  extent 
of  $450,000.  These  canals  were  soon  abandoned  and  some  were 
never  operated,  either  on  account  of  lack  of  sufficient  water  or  lack  of 
business,  and  the  last  of  them  ceased  to  operate  in  1872. 


"Hiutory  of  Ohio  Canals,  pp.  18-21. 

ft  History  of  Ohio  Canals,  p.  30. 

©Annual  Report  Board  ofPublie  Work*  of  Ohio,  1905,  p.  161 . 
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As  a  result  of  railroad  building  in  the  fifties  the  canal  traffic  declined 
in  spite  of  the  continual  lowering  of  tolls  on  the  canals.  Beginning  in 
1856,  and  continuing  until  the  outbreak  of  the  civil  war,  the  canals 
were  operated  at  an  annual  loss.a 

The  war  caused  a  still  further  decline  in  canal  traffic,  and  in  1861, 
by  act  of  the  legislature,  passed  May  9th,  the  State  leased  her  public 
works  (canals)  to  private  parties  for  an  annual  rental  of  $20,075. 
This  lease  was  forfeited  on  December  21;  1877,  and  the  supreme  court 
of  Montgomery  county  appointed  a  receiver  until  May,  1878,  at  which 
time  the  State  board  again  took  possession  of  the  public  works  of 
Ohio.     The  amount  received  as  rental  from  the  lessees  during  the  16£ 

? rears  was  $331,237.50,  and  during  the  six  months  subsequent  to  the 
orfeiture  $69,765.59,  making  a  total  amount  received  by  the  State  of 
$401,003.09.  The  expenditures  by  the  board  of  public  works  for 
"superintendence"  and  "repairs"  ceased  with  the  transfer  of  the 
canals  to  lessees.  All  expenditures  made  during  that  time  were  for 
the  settlement  of  prior  claims  and  awards  of  damages  and  expenses 
incurred  in  the  appraisement  of  personal  property  sold  to  the  lessees 
and  the  payment  of  outstanding  indebtedness,  provided  for  by  the 
act  making  appropriations  for  the  maintenance  of  public  works, 
passed  May  13,  1861.  On  the  forfeiture  of  the  lease  the  State  too!:  up 
the  canals,  but.  owing  to  the  bad  condition  in  which  they  were  returned 
and  the  lack  or  adequate  appropriations  to  put  and  keep  them  in  good 
condition,  they  have  since  been  maintained  at  an  annual  loss.  The 
only  portion  of  the  canals  that  has  made  any  regular  net  returns  in 
recent  years  has  been  that  part  of  the  Miami  and  Erie  extending  from 
Dayton  to  Cincinnati. 

On  March  26,  1901,  the  board  of  public  works  entered  into  a  con- 
tract with  Thomas  N.  Fordyce  and  others  known  as  the  Miami  and 
Erie  Canal  Transportation  Company  by  which  the  company  was  to 
operate  a  canal  boat  traction  plant  on  the  canal.  This  was  popularly 
known  as  the  "Electric  Mule  Company,"  and  began  propelling  canal 
boats,  but  soon  went  into  the  hands  of  a  receiver.6 

The  grant  of  the  franchise  to  the  Miami  and  Erie  Canal  Transpor- 
tation Co.  brought  forth  much  protest  from  the  friends  of  canal 
transportation.  The  company  laid  a  standard-gauge  track  along  the 
berme  bank  of  the  canal,  ostensibly  for  the  purpose  of  running  motor 
cars  to  tow  the  canal  boats.  This  track  was  or  heavy  material,  con- 
siderably more  than  enough  to  meet  any  possible  requirements  for 
towing  canal  boats,  and  the  copper  wire  strung  by  them  was  much 
larger  than  any  other  used  in  the  State  of  Ohio  for  any  railroad  pur- 
pose. Most  or  the  track  and  wire  was  put  in  between  Dayton  and 
Cincinnati,  and  all  the  canal  boats  that  were  on  the  canal  (some  30 
or  40)  were  bought  by  the  Miami  and  Erie  Canal  Transportation  Co. 
Before  the  project  got  down  to  a  working  basis,  however,  foreclosure 
proceedings  were  brought  by  trustees  for  the  bondholders  on  whose 
holdings  no  payment  of  interest  had  been  made  for  some  time  prior 
to  the  proceedings.  These  proceedings  were  begun  in  the  superior 
court  of  Hamilton  County,  but  on  its  appearing  that  the  jurisdiction 
of  that  court  did  not  extend  outside  that  county,  the  action  was 
transferred  to  the  common  pleas  court,  the  jurisdiction  of  which  ran 
throughout  the  State.     Two  receivers  were  appointed  by  the  court, 
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Mr.  C.  C.  Richardson  of  Lockland,  Ohio,  and  an  official  of  the  Cleve- 
land Traction  Company.  Both  of  these  receivers  had  been  interested 
in  the  original  organization  of  the  company.  The  present  receivers 
(June,  1907)  are  Mr.  Richardson  and  Mr.  W.  C.  Shepherd,  a  lawyer 
of  Hamilton,  Ohio.  The  receivers  were  directed  to  sell  the  property 
of  the  company,  which  they  have  been  doing,  selling  the  wire,  machin- 
ery of  the  substations,  etc.,  and  some  of  the  track  itself,  most  of 
which  has  been  removed.  At  last  accounts  they  still  retained  some 
of  the  property,  the  motors,  the  canal  boats,  etc.,  which  they  were 
trying  to  sell. 

A  suit  has  been  filed  by  the  State  of  Ohio,  at  Columbus,  to  deter- 
mine whether  the  franchise  has  been  forfeited.  This  suit  is  still 
pending. 

Another  suit  in  the  United  States  court  for  the  southern  district  of 
Ohio  by  the  bondholders  against  the  original  stockholders  and  the 
promoters  is  pending,  but  to  this  latter  suit  the  company  itself  is 
not  a  party.  The  plaintiffs  in  this  case  claim  bad  faith  in  the  defend- 
ants. 

It  is  estimated  that  the  canal  property  remaining,  even  after  all  the 
encroachments  and  abandonments,  is  worth  $15,000,000.  For  a  long 
time  there  has  been  a  sentiment  against  the  abandonment  of  the 
canals.  *  While  they  are  not  in  a  condition  to  dictate  freight  rates, 
yet  they  would  become  competitors  with  railroads  running  north  ana 
south  if  they  were  put  on  a  practical  basis.  They  were  originally 
intended  for  boats  of  80  tons  nurden,  but  the  structures,  locks,  etc., 
are  such  that  the  canal  could  be  improved  to  a  depth  of  five  feet  by 
building  new  structures,  which  would  involve  a  cost  of  not  more 
than  $1,500,000.* 

The  canal  debt  was  wiped  out  in  1903. 

There  has  been  a  general  awakening  among  the  people  of  Ohio  in 
recent  years  as  to  the  importance  of  preserving  the  canals  of  the 
State,  and,  as  a  result,  a  more  thorough  understanding  of  the  true 
value  of  the  property.  The  seventy-second  General  Asembly  author- 
ized the  appointment  of  a  legislative  commission  to  investigate  the 
canal  system  of  Ohio,  and  another  commission  was  appointed  in 
1902  by  the  sevent  v-filth  General  Assembly.  The  latter  commission 
earnestly  advised  tne  retention  and  improvement  of  the  canals,  and 
in  view  of  the  great  possibilities  and  the  direct  and  indirect  advan- 
tages of  the  canals  they  did  not  consider  that  an  expenditure  of  a  sum 
not  to  exceed  $1 ,500,000  would  be  excessive. 

Through  the  solicitations  of  large  business  interests  and  memorials 
of  corporate  bodies  the  Government  has  taken  up  the  subject  of  im- 
proving the  Ohio  canals.  The  Fifty-third  Congress  passed  an  act 
which  resulted  in  the  appoint ment  of  the  Poe  Commission  by  the 
Secretary  of  War  under  the  provisions  of  the  river  and  harbor  act  of 
August  17,  1894.  This  commission  considered  the  feasibility  of  con- 
structing a  continuous  canal  to  connect  the  waters  of  Lake  Erie  with 
the  Ohio  River,  and  reported,  after  a  careful'  consideration  of  the 
subject,  that  it  would  not  be  advisable  for  the  Government  to 
build  such  a  waterway,  unless  it  were  of  sufficient  dimensions  to 
meet  the  present  demands  of  interstate  commerce.  The  commission 
reported  in  favor  of  the  construction  of  a  canal  of  10  feet  draft  and 
declared  the  project  to    be  one  of  undoubted  practicability  at  a  cost 

«  History  of  Ohio  Canals,  p.  138. 
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The  northern  branch  of  the  Ohio  and  Erie  Canal  passes  through 
an  almost  unlimited  coal  field  for  60  or  70  miles.  The  city  of  Cleve- 
land is  rapidly  extending  up  the  Cuyahoga  River,  with  which  this 
canal  connects  During  tne  year  ending  November  15,  1905, 
4,973,950  pounds  of  coal  arrived  at  Cleveland  and  4,875,720  pounds 
were  cleared.  The  clearance  of  coal  at  Canal  Dover  amounted  to 
27,904,000  pounds.  During  the  same  period  on  the  Miami  and  Ohio 
Canal,  at  Cincinnati,  64,090,000  pounds  of  sand,  8,442,000  pounds 
of  ice,  and  2,286,999  pounds  of  paper,  arrived,  and  3,475,275  pounds 
of  rags  and  paper  stock  were  cleared.  At  Lockland  were  cleared 
3,498,000  pounds  of  ice  and  3,219,207  pounds  of  paper,  while  2,695,867 
pounds  of  rags  and  paper  stock  arrived.  Other  traffic  on  these  canals 
consists  of  iron,  farm  produce,  lime  and  cement,  lumber  and  other 
merchandise.0 

The  State  of  Ohio  has  appropriated  some  $250,000  for  the  improve- 
ment of  the  locks  and  dams  m  the  Miami  and  Erie  Canal  between 
Dayton  and  Cincinnati,  and  for  the  deepening  of  this  portion  of  the 
canal  to  a  depth  of*  5  feet.  The  canal  is  consiaerably  run  down.  Mr. 
Richardson,  the  receiver  (who  is  also  auditor  of  Hamilton  County), 
stated  that  in  places  it  was  almost  possible  for  a  person  to  step  across 
the  canal.  Work  under  the  appropriation  is  going  forward  between 
Ijockland  and  Dayton.  The  only  portion  near  Cincinnati  in  which 
there  is  any  traffic  is  between  Cincinnati  and  Lockland,  although 
the  upper  part  between  Defiance  and  Toledo  is  said  to  be  in  fair 
condition,  being  100  feet  wide  at  places  and  having  a  depth  of  6 
feet.  Between  Cincinnati  and  Lockland,  the  Ohio  Boat  Company, 
composed  chiefly  of  paper  manufacturers  of  Lockland,  operate  7 
boats,  having  in  1907  1  boat  in  idleness  at  Dayton  shut  on  by  the 
work  of  improvement  then  being  done.  The  boats  of  the  Ohio  Boat 
Company  nandle  chiefly  paper  from  the  mills  at  Lockland,  which 
they  carry  to  Cincinnati,  and  they  take  rags  back  to  the  mills  together 
witn  sucli  freight  as  may  offer.  The  company  pays  the  regular  toll 
charges  to  the  State.  Mr.  George  B.  Fox,  president  of  the  Fox  Pyjer 
Company  at  Lockland,  is  treasurer  of  the  6hio  Boat  Company.  The 
boats  of  the  Ohio  Boat  Company  are  propelled  by  gasoline.  The 
Clifton  Springs  Distilling  Company  has  2  canal  boats,  which  they 
operate  between  their  distillery  at  Cumminsville  ana  Cincinnati, 
sending  a  boat  to  Cincinnati  everyday  and  a  second  boat  two  or  three 
times  a  week.  Four  boats  bring  sand  into  Cincinnati  from  the  sand 
banks  adjacent  to  the  canal  between  Cincinnati  and  Lockland. 
Both  the  whisky  and  the  sand  boats  are  towed  by  animal  power. 

The  traffic  on  this  end  of  the  canal  Is  seen  to  be  unimportant.  The 
Bureau  has  no  definite  information  of  the  movement  between  Dayton 
and  Toledo,  nor  between  Dayton  and  Defiance,  except  that  it  was 
stated  that  the  latter  section  had  no  traffic  movement  of  any  account 
at  all. 

The  whole  situation  on  the  canal  seems  chaotic.  As  Mr.  George  B. 
Fox,  treasurer  of  the  Ohio  Boat  Company,  said,  ''Nobody  seems  to 
know  anything  about  it."  Mr.  Fox  is  probably  as  well  informed  on 
the  subject  of  the  canal,  at  least  as  far  as  the  southern  end  of  it  is 
concerned,  as  anybody. 

«  Annual  Report  of  the  Hoard  of  Public  Works,  Ohio,  1905,  pp.  43  to  60. 
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and  1833  the  time  limit  for  commencing  the  canal  was  extended  to 
1837  and  the  time  for  its  completion  to  1852.  After  the  failure  of  the 
commission  of  1835  to  begin  work  it  was  evident  that  the  canal  rights 
given  by  Congress  would  be  lost  and  the  lands  granted  would  revert 
to  the  United  States  unless  prompt  measures  were  taken  to  begin  the 
construction  of  the  canal  and  push  it  to  completion.  Under  these 
circumstances  the  governor  called  the  general  assembly  to  meet  in 
extra  session  on  December  7,  1835.  Accordingly,  on  January  9,  1836, 
an  act  was  passed  directing  the  governor  to  appoint  "the  board  of 
commissioners  of  the  Illinois  and  Michigan  Canal "  and  empowering 
him  to  negotiate  a  loan  of  $500,000  to  aid  in  the  construction  of  the 
canal.  Under  the  administration  of  this  new  board  rapid  progress 
was  made,  and  it  may  be  said  that  the  year  1836  marks  the  real  begin- 
ning of  the  building  of  the  canal.  In  their  first  annual  report  for  the 
year  1836  the  board  gives  in  detail  the  plans  of  the  improvements 
contemplated,  the  estimated  cost  of  the  same,  together  with  a  report 
of  the  actual  work  done.  The  dimensions  of  the  canal  were  some- 
what larger  than  had  been  previously  planned.  It  was  to  be  6  feet 
deep,  60  feet  wide  at  the  surface,  and  36  feet  wide  at  the  bottom, 
with  locks  110  feet  by  18  feet. 

At  the  end  of  1837  the  board  reported  52  miles  under  contract, 
which  at  the  contract  prices  would  cost  $3,244,234.97.  By  the  end 
of  1840  the  board  had  expended  nearly  $4,000,000,  and  at  the  end  of 
the  year  1842  the  work  completed  and  under  contract  had  cost 
$6,751,006.21,  and  it  was  estimated  that  about  $1,250,000  more  would 
be  necessary  to  complete  the  work. 

At  this  time  the  credit  of  the  State  was  prostrated  and  many  people 
were  disheartened  with  the  canal  undertaking.  The  chief  engineer 
of  the  canal  board  in  a  report  undertook  to  show  the  advantages 
that  would  come  to  the  State  through  the  completion  of  the  canal, 
and  pleaded  for  means  to  prosecute  the  work  to  a  finish.  In  Feb- 
ruary, 1843,  the  general  assembly  authorized  the  governor  to  bor- 
row $1,600,000  on  the  pledge  of  the  canal  property  and  tolls. 
This  act  provided  for  a  board  to  be  known  as  the  "board  of  trustees 
of  the  Illinois  and  Michigan  Canal,"  one  of  which  trustees  to  be 
appointed  by  the  governor  and  the  other  two  to  be  elected  or  appointed 
by  the  subscribers  to  the  canal  loan  or  the  holders  of  certificates  of 
indebtedness.  This  act  provided  that  the  property  and  assets  of  the 
canal  should  vest  in  this  hoard  of  trustees  and  that  when  the  trust 
created  should  bo  executed  the  canal  and  canal  propertv  should 
revert  to  the  State.  Under  the  trustees,  who  were  first  selected  in 
1845,  the  work  was  pushed  to  completion,  and  on  April  24,  1848,  the 
chief  engineer  reported  the  canal  so  far  completed  as  to  bo  navigable, 
and  that  the  first  boat  had  passed  through  the  entire  length  of  the 
canal  from  La  Salle  to  Chicago,  arriving  at  the  latter  citv  on  April 
23.  As  a  matter  of  interest  the  engineer  later  reported  that  this 
first  boat  brought  some  sugar  originating  at  New  Orleans  and  that 
this  sugar  reached  Buffalo  on  April  30  via  Mackinac.0 

As  completed  in  1.S48  the  canal  had  tho  dimensions  planned  in  1836, 
but  the  summit  level  was  9  feet  higher  than  then  planned,  reducing  the 

«  Documentary  Hint ory  of  tho  Illinois  and  Michigan  Canal  from  1822  to  1848,  in 
Report  of  the  Canal  Corainissionera  of  Illinois,  1900. 


€llTL  JLX1    jaTTATX    UJtJtZJE 


±4* 


iai*  acj  rf  Oiiisar:  **-**  iri>j:d»:  !•>  si^k^r  -i*  ~*&*ii>  -ran  *  j;>ir-«~ur 
-^ut  airmnTTT  j**r*ir*  5w;  AJii  iiiu*  v:rk  ***&*  *::clju**:*i  ±l  I*TI- 

Tin-  vuDhu  j«rLtfcdii*ti  izjjt*r  iiifr  inso***  *^jl_  >TI   Tnuai.  :h  ttm* 
t.iehsic  :*r>sr  v»  liar  rrctr^  :z.  i»Ks:riizi»  vr*i  lit*  i»r»  :c  2*4.1.     ^ch»j!- 

~Ilt*  ^m fr^m wn rm»*f  *:    ;.t  *.irf-    tO*J*l    X   lT^iSI**»!si  ~-***-   IClCHTlx  life*    *i»*HL 

1£  £!&.:&-,kJ:4L     Ix  IrTI  v.*  j-fctfatr-rr*  t;cr.cnt>:  $-*&&>  \**>\   v.- 
vnsHCrLsfiJKT  liiut  stz^  ffr^Il.'ti'I .!»'.       ?Tj.c  v.  ~i#  »jt*sl^i.cl  :c  "Li**- 

tniBCSHt  enrmr  lie-  tomjmiKrrt.'Lj .n   .c  •■•j*  *rr-^i  t*  v*tl  t*  \z&  v.:ttr>  ■■:€ 

THttr?n^Titrr*>tf-  int.f  :r;#HTt*"IIi;tL  fr.CZ.  f-j^|  ^a.  r»fSUTiIltjr  fr '}H  1  It*:  ******  llf  *:WL*i 

'iut  i*n  XK-^iu  fr.ci.  :ct*rf  j.c.  hi.:   :h^tl  tl.rlr. ".**'.  H    *  "u'.^l  :l 


T^s.ir.^  *^ — jLnmscrir".*  vrut  - 


"Ztrtnnt  in*  M  r.inuvn      vn*a^  Zt~*i—Zto : 


ML 


JfL 


-  1.  -r  — 


■nnjurrv. 

.»-iir'ji*r-' 

T*Tf»TT4U'. 

IrruBi 

"  uLt 

Tinm-r1 

■nit 
r-  trr»iuir 

•»sg«iH«t. 

C».  hZZ. 

K.  iiT 

»r.«« 

-C  £1 

j*  m» 

71.  !C 

-J*..3TI 

»   4^ 

i»   VM 

%  4J 

J^L.Wt 

»  -T 

!»    CT 

>  «TT 

-7Z.  at 

«il    ♦«'!• 

li.   t»l 

S..il» 

i«»..S^ 

+.  M 

--  *»« 

-K.<7> 

JTTL.Sn 

*.  >r 

l«       V5>- 

^.J4C 

i*..S» 

>  I! j» 

^iL  wT 

Ti.^r; 

i*..rai 

•;.  j" 

r«  .J3" 

M.  4> 

»i.;ii! 

w       l^i 

•-.  *-/r 

JCL  fc^L 

jfr.«ai 

>•    ..." 

_*.  ^n 

>.  «** 

•tr  _r 

^.  »Jf 

4<  4m 

'*>.  •££. 

JJZ.  .<+ 

—.  «• 

"**  JT77 

'J..3£ 

;>.  s* 

»  J> 

.".  *ll^ 

3L.  »L 

ILK  MA 

4}    riv 

...  TXT 

Sl.SKZ. 

»**r 

4*   ^*- 

.\-  *11 

c.il: 

jjii.jh. 

-T   Z>JZ 

:  ■    ~1 

w.  i(T 

.>.  *rr 

£*   l»i 

-.. 

'^>.  WO 

2«h.  ♦;« 

•w.    "  i- 

""^    *r 

M.    JU 

i>i.  i& 

-*■     .£. 

;**• 

Jii.  w» 

'JZl.  JSi 

w     »«^ 

**  »*r 

^s.  v?s: 

^.:  -3i 

-4*  :<  - 

-JL  -7i 

H.  T« 

at  T* 

-L.  *M 

-.:.  i#r 

Jl»    ^ 

4*   %2i 

*+.  ii 

i.  :-r 

>r  •*•* 

^  uai 

•^  "*■■. 

+  ♦** 

t*.  <h 

iW.  tr^ 

idk.    ^> 

jt  m 

•L.W 

jm.  *«i 

4f    .2? 

-•-.  .» 

T*im 

^fe.CL 

-^r    in    i 

u*  l*  i.  r 

-r 

250  REPOBT  OF  THE  INLAND  WATERWAYS  COMMISSION 

its,  Illino 
ontinued 


Table  84 — Expenditures  and  receipts,  Illinois  and  Michigan  Canal,  1848-1902 — 

Con  ' 


Year. 

Ordinary 

Extraor- 
dinary 
repairs* 

ri'tttiwuLv, 
ii  nd 

bydnulta 
work*. 

(tan 

ToLli. 

M76.... -.-, .-.- »,. 

140,241 
42. 41ft 

64*965 
43,  we 
44,077 
47,604 
63,007 
67,309 

.v..  ;.!.■■ 

g  m 

47,660 
44, 101 
43,509 
43,006 
42,907 
40,258 
43,601 
43,470 
39,0tl3 

x.y  MO 
31,541 

Lil.-V.M 

80,840 

31.700 

31,206 

30,02* 

25,413 
3,322,200 

|2S,270 
40,107 
55,053 
39,013 
63,026 
77.097 
£4,026 
48,  Hti 
n<  241 
43,640 
38,734 
28.3-29 
27,87ti 
33,240 
4;',  571 
34,807 
99.081 
23,001 

20,469 
17,273 

it;  as 

4ft.  440 

3tl±7H3 
19,343 

ntm 

64,046 
81,599 

•74,611 
91,685 
110,018 
S3,  ttO 
97,701 
125,001 
100,999 
105,412 
110,750 
90,280 
80,393 
72r430 

7ttm 

70,845 
86, 47ft 
::,  131 
72,  592 
07, 137 

:<■.  ys: 

.VI  -^ 
71,162 
77»«7 
Oft  ,307 
78,9*0 
01,100 
W,J17 
ni.iittr 

127,160 

1107,061 

1876...                     .. 

113,393 

1877,  .. , 

9*..  91* 

187S. 

84,330 

1870. - . ............. ............... . 

BOi  006 

1880 „* , 

rfigi 

1881,.. ................. 

86,130 

1882 „..- ........... 

85,947 

1883 

77.976 

1884 i 

77,108 

1885.,.. 

00,800 

1880... „ 

ffi,  bMii 

1887 

68,024 

1888... .... 

60,028 

1  Btt     , 

63,006 

1800... .......... .. ... ....» 

66,  U2 

mi, - 

1893.. . , 

itttt.. 

rf  M 

1804. .,,.,,. , . , 

44,001 

1896 

39,100 

}  fflft _ , , , . , 

32.100 

1807.,.. .... ,,.*«,,..... 

33,005 

18S8 .  „ . 

41,021 

DM 

1000 

8,120 

1001... 

1002....... 

%m 

Totnl. .... 

_\  h.\:i.ii 

4+016,M2 

0,687,820 

The  foregoing  table  shows  that  the  receipts  from  tolls  reached  the 
high-water  mark  in  18G6,  when  the  collections  amounted  to  more  than 
$300,000.  Since  that  time  the  tolls  have  diminished  almost  constantly. 
In  1900  there  was  a  great  decrease  as  compared  with  the  previous 
year,  and  in  1902  the  receipts  amounted  to  less  than  $3,000. 

The  importance  of  the  canal  as  a  commercial  factor  is  best  indi- 
cated by  a  comparison  of  the  tonnage  from  year  to  year.  The  state- 
ment below  will  afford  opportunity  for  comparing  the  operations  of 
the  canal  from  I860  to  1902,  inclusive. 

Taiilk  85—  Move  merit  of  canal  boats  on  tfir  Illinois  and  Michigan  Canal,  1860-1902 


Dale. 


1800... 

1801 . . 

1862... 

1863.. 

1804... 

1805... 

180ft. . . 

1867... 

1868... 

1869... 

1870... 

1871... 

1872a. 

1873... 

1874... 


I  Clear- 
ances. 


2,920 

0,339  . 

7,044 

6.810 

4, 627 

3.907 

5,488 

4,183 

4.128  ! 

4,524  ' 

2.903 

3,623  ! 

5,018 

4,743 

4.290 


Bouts 
run- 
ning- 


201 
194 
211 
240 
288 
288 
230 
209 
218 
219 
179 
180 
173 
172 
162 


Miles 
run. 


Tona 
trans- 
ported. 


2.'L6P084 

416,690 
474,07(1 
l  in.  7 1.3 
3f  11 1,34ft 

*m.7M 
367,0*3 
34J  109 

240,050  , 
278,948  I 
334,820 
328,104 
288,075 


:i'.T,  437 
295 
690 

*>\'.*.a» 

'.■■1.286 

om.140 

815 

M&816 

7:17,727 

-17  738 

976 

970 

7^.641 

633 

020 


•  After  1872  the  al>ove  table  includes  clearances  from  the  locks  at  Henry  and  Copperas  Creek  on  the 
Illinois  River. 
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cutlery,  groceries,  etc.,  was  heaviest  in  1895,  but  in  no  year  was  the 
movement  of  this  class  of  poods  very  large. 

The  rates  of  toll  and  lockage  have  not  been  changed  in  any  impor- 
tant particular  since  1892.  The  tolls  are  computea  at  so  many  mills 
per  thousand  pounds  per  mile  unless  otherwise  stated. 

Table  87— Rates  of  tolls  and  lockage  on  the  Illinois  and  Michigan  Canal 

By  resolution  of  the  board  of  canal  commissioners  adopted  in  April,  1899,  to  take  effect 
upon  the  opening  of  navigation. 

On  freight  boats  per  mile  on  the  canal,  3  cents. 

Lockage  at  Henry  and  Copperas  Creek  on  all  boats  of  150  tons  and  under  shall  be 
$1.50,  and  this  charge  shall  be  made  at  each  lock. 

On  boats  of  more  than  150  tons  measurement  lockage  shall  be  charged  at  the  rate  of 
1  cent  per  ton  measurement,  and  this  charge  shall  be  made  at  each  lock:  Provided,  That 
on  boats  passing  through  the  lock  in  fleets  of  two  or  more,  engaged  in  regular  traffic, 
requiring  only  a  single  lockage,  the  lockage  charge,  by  ton  measurement,  or  otherwise, 
may  be  divided  between  said  l>oat8  at  each  lock. 

The  lockage  of  cabin  txmts,  in  tow  of  steamers  or  canal  boats,  shall  be  25  cents  each; 
fuel  boats  in  tow  of  st camera,  50  cents;  rowlxmts  in  tow  of  steamers  or  canal  boats, 
10  cents  each. 

No  lockage  on  boats  nhall  bo  made  for  less  than  $1 .50.  Cargoes  must  be  charged  for 
as  hereinafter  indicated,  in  addition  to  lockage  charge  on  boats. 

Toll  is  to  be  computed  upon  the  weight  (1,000  pounds  per  mile)  of  all  articles  con- 
tained in  the  following  list,  unless  otherwise  stated. 

lockage  at  Henry  and  Copperas  Creek  to  be  computed  upon  the  weight  (1,000 
pounds)  unless  otherwise  stated. 


Barbed  wire 

Bark,  tanner's.. 
Barley 


Barrels,  empty. 

Beans 

Bran. 


Buckwheat 

Charcoal 

Clay. 


Coal,  per  ton  per  milo. 

Coke 

Corn. 


Drainage  pipe 

Flour 

Furniture,  household . 

Hay  and  fodder 

Hemp. 


Hoops  and  materials  for 

Hubs,  boat  knees,  and  bolts. 
Ice. 


Iron: 

Pig,  scrap,  and  railroad  

Wrought  and  cast 

Iron  ore 

Land  plaster,  bono  dust .  and  superphosphat 

Lead  pipe,  sheet  and  roll,  pigs  and  bars 

Lime: 

Common 

Hydraulic 

Machinery 

Meal. 


Through 
freight. 

Ix)cal 
freight. 

Lockage. 

Mills. 

Mills. 

Cents. 

1 

1 

3 

1 

1 

U 

A 

! 

11 

2 

2 

3 

1 

1 

3 

1 

1 

3 

A 

! 

1} 

1 

l 

I 

3 
3 
3 
3 

A 

1 

,' 

J* 

1 

l 

3 

2 
1 

2 

3 
3 

1 
1 

1 

3 
3 

1 

1 

3 

1} 

2 

1§ 

3 

1 

o 
3 

4 

l 
l 

1* 

2 
1 
3 

Merchandise  (including  hardware,  dry  goods,  cutlery,  groceries,  crock- 
ery, and  other  articles  not  specified)! 

Oats 

Rye 

Salt,  in  sacks  and  barrels 

Sand  and  other  earth 

ship  stufi .'!!.!!!!!!! 

Shorts  and  screenings 

Staves  and  headings 

Wheat 

Zinc.  S|N>lt«T  .  


1    I 


41 
i 
I 
I 
1 


2     I 


2 
2 
3 
3 

3 

14 
>4 


:t 

3 
3 
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On  the  following  articles  toll  per  mile  and  lockage  will  be  computed  by  number 
and  measures: 


Article. 


Through 
freight. 


Local 
freight. 


Lockage. 


On  each  1,000  feet  of  lumber per  mile. . 

On  each  1,000  feet  of  dressed  flooring do. . . 

On  each  1,000  feet  of  siding do. . . . 

On  each  1,000  lath do. . . 

On  each.  1,000  shingles do — 

On  each  1,000  brick do.... 

On  each  100  split  posts  (not  over  5  inches  in  diameter)  or  fence  rails.do. . . . 

On  each  600  railroad  ties do — 

On  each  cord  of  wood  for  fuel* do. . . . 

On  each  cubic  yard  (27  cubic  feet)  dressed  or  sawed  stone  * do. . . . 

On  each  cubic  yard  (27  cubic  feet)  rubble  stone  & do. . . 

On  each  cubic  yard  (27  cubic  feet)  dimension  stone* do.... 

On  each  cubic  yard  (27  cubic  feet)  macadam  stone  & do... 

Passengers  (each  round  trip  of  25  miles  or  less  on  canal) ,  2}  cents  each. . 


Mills. 


2 
3 
15 

8 
7 
4 
6 
2 


Mills. 
5 
4 
2 
1 

2* 
4 
20 
10 
8 
5 
8 
2 


Cents, 


5 
5 

P 

5 

5 

8 

8 
15 
10 
15 

0 

5 


•  Provided  that  on  wood  transported  over  26  miles,  the  toll  shall  not  exceed  25  cents  per  cord.    All 
timber  on  boats  shall  be  taken  board  measure. 

*  Provided  that  on  stone  transported  over  26  miles,  the  toll  shall  not  exceed  12*  cents  per  cubic  yard 
on  macadam  and  rubble  and  20  cents  per  cubic  yard  on  dimension  and  dressed  or  sawed  stone. 

'  Through  freight ' '  is  that  which  is  cleared  from  Copperas  Creek  or  Henry  to  Chicago;  or  from  Chicago 
to  Henry  or  Copperas  Creek. 
"Local  freight*'  includes  all  other  freight. 

The  importance  of  the  canal  is  not  fully  measured  by  its  traffic,  but 
its  influence  upon  "railroad  rates  in  the  territory  adjacent  must  be 
taken  into  account  in  any  estimate  of  the  sum  total  of  benefits  accru- 
ing to  commerce.  Complete  data  for  a  comparison  of  freight  rates 
from  Chicago  are  not  at  present  available. 


CHICAGO    SANITARY    AND   SHIP   CANAL 

This  canal  has  been  constructed  under  an  act  of  the  legislature  of 
Illinois,  passed  in  1889,  authorizing  the  formation  of  sanitary  dis- 
tricts. As  was  expected,  the  only  district  created  has  been  the  Sani- 
tary District  of  Cnicago  (including  some  portions  of  Cook  County 
outside  of  the  city),  with  an  elected  board  of  trustees,  for  the  con- 
struction of  a  drainage  canal  to  protect  the  waters  of  Lake  Michigan 
from  sewage  pollution.  The  mam  drainage  canal  from  Robey  street. 
Chicago,  to  Lockport,  a  distance  of  27.15  miles,  was  completed  and 
opened  in  January,  1900.  The  expenditures  up  to  that  time  were 
over  $25,000,000;  but  additional  work  has  made  the  total  cost  of 
constructing  the  main  channel,  including  right  of  way,  excavation, 
river  improvements,  dams,  bridges,  pumping  plants,  etc.,  to  Decem- 
ber, 1905,  approximately  $42,000,000.  In  addition  there  had  been 
about  $8,000,000  expended  for  interest,  maintenance,  and  miscella- 
neous charges.  The  larger  part  of  the  expenditure  has  been  met  by 
direct  taxes,  but  a  bond  issue  of  $20,000^000  was  authorized,  to  run 
for  twenty  years,  one-twentieth  to  be  retired  annually.  In  1906  the 
bonds  outstanding  amounted  to  $17,180,000. 

Still  further  expenditures  have  been  made  for  connecting  works 
and  for  the  development  of  electrical  energy  from  the  water  power, 
and  some  income  is  received  from  leases  of  power,  wharfage,  and 
rents.  The  plans  of  the  sanitary  trustees  include  the  drainage  of  the 
Evanston  and  Calumet  additions,  the  widening  of  the  Chicago  River 
and  the  main  channel,  and  the  extension  of  the  main  channel  to  Lake 
Joliet. 
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The  dimensions  of  this  canal  are  much  larger  than  was  necessary 
for  drainage  purposes.  It  is  22  feet  in  depth,  and  its  typical  cross 
section  is  292  feet  in  width  at  the  water  surface  and  202  feet  at  the 
bottom.  The  size  of  the  canal  was  determined  by  the  views  of  its 
projectors  that  it  should  eventually  form  part  of  a  great  ship  canal 
connecting  the  Great  Lakes  with  the  Mississippi.  But  as  yet  it  is 
not  used  for  traffic  purposes. 

CANALS  IN  NEW  JERSEY 
DELAWARE    AND   RARITAN    CANAL 

The  main  line  of  the  Delaware  and  Raritan  Canal  extends  from 
Borden  town,  N.  J.,  to  New  Brunswick,  in  the  same  State,  a  dis- 
tance of  44  miles,  and  connects  the  Delaware  and  Raritan  rivers. 
A  feeder  22  miles  long,  used  for  navigation  purposes,  unites  Raven 
Rock,  N.  J.,  with  Trenton,  the  capital  of  the  otate,  where  it  con- 
nects with  the  main  canal,  the  total  length  of  canal  and  feeder  thus 
being  66  miles.  The  surface  width  of  the  main  line  is  80  feet,  with 
a  depth  of  about  8  feet.  The  canal  was  completed  about  the  year 
1838,  at  an  estimated  cost  of  $2,500,000.  The  census  reports  the 
total  cost  of  construction  and  improvements  to  1906  as  $5,113,749. 
No  recent  improvements  appear  to  have  been  ipade  on  the  canal. 
The  period  oi  navigation  is  ten  months,  beginning  in  March  and 
ending  in  December.  The  canal  appears  to  be  both  a  towpath 
canal  and  a  ship  canal,  animal  power  being  used  when  vessels  have 
no  means  of  propulsion  of  their  own.  The  main  line  has  13  locks, 
with  a  length  of  210  feet,  and  a  width  to  pass  clear,  23^  feet.  The 
Census  of  1880  reports  that  the  banks  of  the  main  canal  are  walled 
the  entire  length,  and  that  steam  vessels  navigate  the  main  canal. 

nistory. — The  Delaware  and  Raritan  Canal  Company,  the  original 
owner  of  this  waterway,  was  incorporated  February  4,  1830,  by  a 
special  act  of  the  New  Jersey  legislature.  The  company  was  em- 
powered under  its  charter  to  construct  a  canal  and  feeder,  as  well  as 
to  make  river  improvements.  The  company  was  endowed  with  the 
usual  powers  of  a  corporation  and  was  also  authorized  to  construct 
all  necessary  locks,  works,  wharves,  and  storehouses,  and  to  secure 
land  for  its  bed,  being  empowered  for  that  purpose  to  institute 
condemnation  proceedings  whenever  necessary.  It  was  made 
unlawful  for  any  other  corporation  or  individuals  to  construct 
another  canal  within  5  miles  of  any  point  on  that  of  the  com- 
pany. The  State  retained  the  power  for  ten  years  to  subscribe  for 
one-fourth  of  the  capital  stock.  The  construction  was  to  be  com- 
menced within  two  years  and  completed  in  eight,  and  at  the  expira- 
tion of  thirty  years  therefrom  the  State  was  to  have  the  privilege 
for  ten  years  o{  taking  the  works  at  an  appraisement  not  exceeding, 
however,  the  first  cost.  By  subsequent  act  of  the  legislature,  passed 
February  3,  1831,  the  time  for  making  such  appraisement  was  ex- 
tended to  fifty  years,  and  until  after  the  time  limit  for  construction 
of  the  canal  the  construction  of  any  railroad  within  5  miles  of  any 

Eoint  thereon  was  prohibited,  and  thereafter  the  company  was  to 
ave  the  refusal  of  constructing  any  such  railroad. 
On  February  15;  1831,  the  legislature  passed  an  act  by  which  the 
Delaware  and  Raritan  Canal  Company  and  the  Camden  and  Amboy 
Railroad  and  Transportation  Company  were  allowed  to  consolidate 
their  stock,  each  company,  however,  retaining  its  separate  organiza- 
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Traffic. — The  canal  company  itself  is  not  engaged  in  transportation, 
but  the  Pennsylvania  Railroad  Company  owns  21  canal  boats  which 
are  used  in  the  operation  of  the  canal  under  the  lease  by  that  com- 
pany of  the  United  New  Jersey  Railroad  and  Canal  Company's  prop- 
erty. Various  other  individuals,  partnerships,  and  corporations  oper- 
ate boats  on  the  canal,  including  the  Trenton  Transportation  Com- 
Eany,  Easton  and  McMahon  Transportation  Company,  Philadelphia 
ighterage  and  Transportation  Company,  Peter  Hagan  &  Co., The 
Standara  Oil  Company,  J.  S.  Hoskins  Lumber  Company,  Maxwell 
&  Company,  and  Cnarles  H.  Gallagher. 

The  number  of  vessels  entering  and  leaving  the  canal  in  1904  was 
as  follows: 


Class  of  vessel. 


Boats  oper- 
ated. 


1904, 


U    I 


1906. 


Tow 1,784  '  2,280 

8teamers |  1,067  I  1,066 

Rafts ,  40  i  122 

Electric,  etc I  455  ,  554 


Total 3,328'      4,012 


The  freight  passing  through  this  canal  is  composed  largely  of 
stone,  sand,  lumber,  coal,  and  general  merchandise.  The  annual 
tonnage  for  the  past  ten  years  is  as  follows : 


Year. 


Tons. 


Year. 


Tons. 


1897 '  595,375 

1898 546,083 

1899 !  006,961  ' 

1900 '  584,112 

1901 513,531 


1902 '  473,375 

1903 !  422,402 

1904 464,518 

1905 4411,735 

1906 |  305,753 


The  articles  of  merchandise  shipped  over  the  canal  in  1904  and 
1905  were  distributed  as  follows  (arranged  as  per  schedule  of  the 
canal  company  furnished  the  Bureau  of  Corporations) : 

Table  88—  Traffic  on  Delmrare  and  Raritan  Canal,  1904,  1905 


Articles. 


Stone " 

Clay  <« 

Sand  a 

Brick  a 

Iron* 

Logwood «» 

Lumber  and  piling" . . 

Oil  'i 

Ores" 

General  merchandise. 


Anthracite  coal: 
East bound . . 
Westbound.. 


Tonnage. 
1904.     |     1906. 


Bituminous  coal: 
Eastbound . . . 
Westbound . . 


Coks». 


57,778 

73,506 

5,470 

4,308 

26,964 

34,860 

3,989 

5,427 

14,318 

20,043 

1.298 

4,140 

8,689 

23,074 

3,516 

3,056 

846 

351 

101,055 

60,303 

66.918     76,609 
94,321  |   92.626 

161,230 

160,325 

72,410 
5,309 

24,214 
6,721 

77.719  |    30,035 

1.637  |    2,463 

« Eastbound  and  westbound,  tonnage  in  each  direction  is  not  kept  separately. 
*  *<U  eaathouml. 
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According  to  the  managers  of  the  canal,  railroads  do  not  prorate 
with  the  canal  company,  or  with  any  of  the  transportation  agencies 
operating  on  the  canal. 

Finances. — According  to  the  statement  of  the  canal  managers  to 
the  Bureau  of  Corporations,  the  gross  earnings  for  1904  were  $268,- 
564.62,  operating  expenses  $378,484.90,  excess  of  expenses  $109,- 
920.28.  in  1905  gross  earnings  were  $298,937.86,  operating  expenses 
$413,382.75,  excess  of  expenses  $114,444.89. 

Tolls  ana  towage  charges. — A  comparison  of  the  canal  tolls  and 
towage  charges  in  the  rate  sheets  issued  by  the  Pennsylvania  Rail- 
road Company  for  1906  (March  12)  and  1907  (March  1)  will  show  the 
discrimination  in  favor  of  the  lessee  company. 

In  both  rate  sheets  the  regular  tolls  on  freight  cargoes  are  the 
same,  as  follows: 


Classification. 


Way,  per  mile. 


Cents.     Mills. 


Flfst  class per  2,240  pounds. .  3 

Second  class do —  3 

Third  class do....  2 

Fourth  class do — \  1 

Fifth  class do....  1 

Sixth  class do....1  1 


Through. 


11.50 
1.20 
.70 
.46 
.40 
.35 


In  the  rate  sheet  for  1906  a  special  classification  is  enumerated  for 
articles  in  quantities  of  30,000  pounds  or  upwards:  for  smaller  quan- 
tities articles  were  rated  according  to  rail  line  Official  Classification. 
In  1907,  the  whole  table  of  tolls  is  "governed  by  the  Official  Classifi- 
cation." 

The  rate  sheet  for  1906  states  that  the  tolls  named  "  apply  only  to 
boats  and  vessels  when  towed  over  the  company's  (Pennsylvania  Rail- 
road's) steam  towage  routes  by  its  own  steamers  or  contractors,  and 
the  right  is  reserved  to  charge  full  legal  rates,  or  any  parts  thereof,  on 
the  cargoes  of  any  vessels,  boats,  or  rafts  which  shall  violate  any 
published  rules,  or  be  towed  by  any  tugs  or  teams  not  belonging  to, 
employed  by,  or  under  contract  with,  the  lessee  of  the  canal.  It  is 
further  provided  that  "when  boats  tow  between  New  York  and  New 
Brunswick,  and  between  Bordentown  and  Philadelphia,  other  than 
by  the  company's  or  contractor's  steamers,  the  tolls  on  the  canal  will 
be  50  per  cent  above  these  rates;  when  towed  by  companies  or  con- 
tractor's steamers  on  one  end  and  by  other  parties  on  the  other  end, 
25  per  cent;  provided,  that  such  charge  does  not  exceed  4  cents  per 
ton  per  mile.  These  provisions  do  not  appear  in  the  rate  sheet  for 
1907;  and  apparently  this  discrimination  in  favor  of  the  company 
and  its  contractors  was  given  up. 

Boats  carrying  full  cargoes  of  5th  and  6th  class  freight  one  way  (in 
1906  cargoes  of  pig  iron,  iron  and  lumber),  if  in  good  condition,  are 
free  of  bSat  tolls  and  lockage,  both  going  and  returning,  excepting 
way  boats  which  are  charged  $1  each  way  for  passing  Wellsfalls  Out- 
let Lock;  on  all  vessels  and  boats  with  exceptions  indicated  below, 
carrying  cargoes  other  than  the  above,  4  cents  per  mile  and  4  cents 
for  passing  each  lock  and  $1  each  way  for  passmg  Wellsfalls  Outlet 
Lock. 
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In  both  rate  sheets  the  following  boat  tolls  are  given  on  transient 
empty  boats,  including  lockage  charge: 

Boats  of  capacity  of — 

10  tons  or  less 12.28 

11  tona  to  60  ton* 5. 00 

61  tons  to  100  ton« 6. 50 

101  tons  to  150  tons 8.00 

Over  150  tons 10.00 

Vessels  going  through  light  are  charged  $10,  steamers  with  mer- 
chandise other  than  Rill  cargoes  of  class  4,  5,  and  6  freight,  are 
charged  $10  (in  1906  $20),  in  addition  to  regular  toll  on  cargo. 
Steamers  with  solid  cargoes  of  100  tons  or  more,  fourth,  fifth,  or 
sixth  class  freight,  passing  through  the  canal  pay  regular  rate  per 
ton  on  cargo  (and  in  1906),  $2.28  boat  toll.  The  1906  rate  sheet 
contains  the  following,  which  does  not  appear  in  the  1907  sheet: 

When  such  steamers  have  consort  in  tow  with  similar  cargo,  the  consort  will  pay 
the  same  rate  and  boat  toll  as  charged  on  the  steamer.  The  same  vessels  returning 
light  will  pay  $2.28  boat  toll.  On  all  sail  vessels  loaded  with  vegetables,  melons,  ana 
fruit,  the  ooat  toll  will  be  $2.28  each  way. 

Team  towage  on  canal  is  payable  to  the  contractor  furnishing  such 
towage  on  the  line  of  the  canal  at  the  following  rates  in  both  years: 
Between  Bordentown  and  New  Brunswick  boats  not  exceeding  150 
tons  capacity  ?  $7  each  way  and  for  cargo  6  cents  per  ton  additional. 
Boats  exceeding  150  tons  capacity  $10  each  way,  and  for  cargo  6 
cents  per  ton  additional.  Between  Trenton  and  New  Brunswick, 
boats  less  than  150  tons  capacity,  $6  each  way,  and  for  cargo  6 
cents  per  ton  additional.  Boats  exceeding  150  tons  capacity,  $7 
each  wav.  and  for  cargo  0  cents  per  ton  additional. 

The  following  are  the  rates  for  both  years,  in  cents,  for  steam 
towage,  east-bound,  from  Philadelphia  harbor  points  named  to  Bor- 
dentown, and  from  New  Brunswick  to  New  1  ork  and  other  points 
named,  on  minimum  of  100  tons: 

Table  89—  Kates  of  steavi  towage,  Delaware  ajid  Raritan  Canal 

(Per  ton  of  2,240  pounds] 


From— 


Hordcntown 

Saversvlllo . .  

Points  l>elow  Sayersville  ^ South  AinK\\ 

Keyport 

IVrt li  Atnboy 

Points  Ix'twwn  IVrth  AmKu  and  Buckwheat  Island 

KllraK'thport 

Newark 

Hudson  City 

Lodl.  llackensaok.  and  Sandy  U«x>k 

liOtlt  and  Harkensaok  in  K  h'l^h  Knits 

Bergen  Point 

To  point*  KMweon  Bennett*  l>o*k.  Hay  Kidp*.  and 

l,oeust  t \  row 

New  York  HarK^r  limits 

8taten  Island  Mariner*  HarKir.  YatnWMlts  Land- 
ing, ami  Intermediate  wharves  l.onjr  Island  Ben- 
nett* Coal  Wharf.  Bay  Kidp\  Twentieth  street.  Co- 
wanns.  First  Bridge.  Newtown  Creek.  Washinjrton 
avenue.  Lonjr  Island  Cuv.  New  York  Ka<t  Kiver 
(Ninetieth  streeP.  North  Riwr  vSixty-flrM  street*. 
New  Jersey;  I'pper  Coal  Wharves.  Woehawken.  Ra- 
tional Storajpe  l  ompany'*  Wharf.  Comnmnipaw. 


Schuvlkill 

Ureenv 

leh 

Uiver. 

wharves. 

14 

8 

IS 

12 

21) 

14 

32 

20 

22 

10 

24 

IS 

2t» 

20 

32 

20 

33 

27 

43 

37 

48 

42 

2S 

22 

»> 

30 

31 

25 

Port  Rich- 
nond(  Phil- 
adelphia). 

New 
Brunswick. 

7 

11 

4 

13 

6 

25 

18 

15 

8 

17 

10 

19 

12 

25 

18 

26 

19 

36 

29 

41 

34 

21 

14 

29 

22 

24 

17 
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capital.  It  has  earned  this  in  the  past,  he  maintains,  and  can  earn  it 
in  the  future.  Where  the  terminals  are  both  on  water,  canal  rates 
are  cheaper  than  railroad  rates  by  50  per  cent.  He  further  explained 
that  when  Mr.  Cassatt  of  the  Pennsylvania  first  l>ecame  president 
he  constructed  a  railroad  called  the  "New  York,  Philadelphia  and 
Norfolk"  over  the  Delaware  Peninsula  from  Cape  Henry,  for  the 
purpose  of  carrying  southern  lumber  from  the  Chesapeake  via  Del- 
mar  and  Wilmington  to  Philadelphia.  For  a  number  of  years  this 
railroad  was  operated  in  competition  with  the  water  route,  and.  it  is 
said,  at  a  loss.  At  length  this  particular  traffic  was  abandonee!  and 
the  principal  freight  now  carried  by  it  is  fruit. 

This  representative  of  the  Chesapeake  and  Delaware  Canal  further 
maintained,  as  a  general  proposition,  that  the  relative  cost  of  trans- 
portation as  between  water  and  rail  is  in  proportion  of  30  to  100; 
where  tolls  are  added,  50  to  100. 

Referring  to  the  Delaware  and  Raritan  Canal,  a  canal  broker  at 
New  York  City  stated  that  it  is  so  managed  by  the  Pennsylvania 
Railroad  as  to  greatly  hinder  its  use  by  shippers.  Besides  the  num- 
ber and  variety  of  tolls  and  other  charges  imposed,  if  more  than  one 
consort  is  carried  by  tow  steamers  the  tolls  are  doubled,  which  has  the 
effect  of  making  transportation  by  this  canal  unprofitable  in  compe- 
tition with  transportation  by  rail.  Otherwise  shippers  and  forward- 
ers would  be  able  to  make  through  rates  by  water  from  Philadelphia 
to  Buffalo,  which  is  now  impossible. 

The  permits  issued  by  the  Pennsylvania  Railroad  Company  for 
boats  moving  through  the  canal  are  interesting.  Two  sets  of  these 
permits,  furnished  the  Bureau  along  with  the  schedule  of  the  canal, 
tend  to  show  that  different  forms  are  employed.  A  yellow  slip,  or 
pass,  is  evidently  intended  for  coal  barges.  These  coal  passes  are 
attached  to  stubs,  each  stub  giving  the  number,  date,  permit,  ooat,  cap- 
tain, tons,  amount  of  coal,  destination,  shipper,  tolls,  and  steam  towage 
blanks.  The  permit  has  a  corresponding  number,  and  is  issued  in  the 
name  of  the  Pennsylvania  Railroad  Company  on  behalf  of  the  Dela- 
ware and  Raritan  Canal,  and  corresponds  to  clearance  papers,  per- 
mitting the  boat  to  pass  from  one  point  to  another,  blank  spaces  being 
left  for  charges  or  tolls  on  lading,  boat  tolls,  and  steam  towage,  and 
blank  spaces  being  left  for  the  signature  of  the  collector,  showing  that 
the  charges  have  been  paid  or  otherwise  settled.  A  second  stub  pro- 
vides for  the  name  of  the  boat,  and  is  evidently  a  pass  to  be  given  up 
at  certain  locks.  A  second  slip  or  clearance  paper  is  printed  on  white 
paper  and  is  evidently  intended  for  boats  carrying  freight  other  than 
coal,  the  form  and  substance  being  similiar  to  that  of  the  papers  for 
boats  carrying  coal. 

Relation  of  Delaware  and  Raritan  Canal  to  Raritan  River 

The  Raritan  River,  according  to  the  report  of  the  Government 
engineers,  is  a  medium-sized  stream  flowing  through  the  central  part 
of  New  Jersey  and  emptying  into  Raritan  nay,  at  Perth  Ambov.  It 
is  navigable  to  New  Brunswick,  X.  J.,  a  distance  of  12  miles,  where  it 
is  the  eastern  terminus  of  the  Delaware  and  Raritan  Canal.  The 
commerce  of  the  river  is  nrinci pally  in  coal,  ores,  lumber,  building 
material,  and  general  merchandise,  and,  according  to  the  statistics  of 
the  Government  engineers,  show's  a  declining   tonnage.     The  com- 
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of  the  act  the  State  might  take  the  canal  and  its  appurtenances, 
paying  the  fair  value  thereof,  to  be  fixed  by  commissioners;  and  in 
case  this  should  not  be  done,  then  its  charter  should  be  continued  for 
the  further  term  of  fifty  years,  when  it  should  cease  and  the  canal  and 
its  appurtenances  become  the  sole  property  of  the  State. 

By  act  of  February  23,  1829,  the  company  was  authorized  to 
borrow  $500,000  and  mortgage  the  canal  and  other  property  to  secure 

Sayment,  and  further  powers  of  mortgaging  were  given  by  act  of 
anuary  28,  1830.  By  supplement  of  January  19,  1835,  the  capital 
of  the  company  was  increased  to  the  extent  of  $1,000,000,  ana  on 
March  5,  1836,  authority  was  given  still  further  to  increase  it  to  the 
extent  of  $600,000. 

By  virtue  of  authority  given,  the  company,  on  March  29,  1830, 
mortgaged  the  canal  with  other  property  for  $750,000  to  Wilhelm 
Willink,  jr.,  of  Amsterdam.  A  bill  to  foreclose  this  mortgage  was 
filed  October  20,  1841,  and  the  foreclosure  proceedings  resulted  in 
the  sale  of  the  canal  and  property  by  a  master  in  chancery,  who  exe- 
cuted deed  of  same  October  21,  1844,  to  Benjamin  Williamson,  Asa 
Whitehead,  and  John  J.  Bryant,  for  the  sum  of  $1,000,000. 

The  purchasers  reorganized  the  Morris  Canal  and  Banking  Com- 
pany, and  on  February  9,  1849,  by  further  supplement  to  the  charter, 
the  legislature,  after  reciting  the  sale,  authorized  the  reduction  of  the 
number  of  shares  to  10,250  common  shares  and  11,750  preferred 
shares  of  the  par  value  of  $100  each.  These  constitute  the  present 
capital  stock  of  $2,200,000.° 

The  canal  remained  in  the  hands  of  its  stockholders  until  1871, 
when  by  authority  of  a  special  act  of  the  legislature  passed  March  14, 
1871,  it  was  leased  in  perpetuity  to  the  Lehigh  Valley  Railroad  Com- 
pany by  indenture  dated  May  4,  1871.  By  the  terms  of  this  lease 
the  lessee  agreed  to  pay  as  rentals  the  interest  on  the  then  outstand- 
ing debts  of  the  canal  company,  amounting  to  $1,125,129.50,  and 
also  4  per  cent  per  annum  on  its  common  stock  ana  10  per  cent  per 
annum  on  its  preferred  stock.6 

Capital  stock  and  indebtedness. — The  amount  of  authorized  capital 
is  $2,200,000,  all  of  which  is  issued  and  is  now  outstanding.  Of 
this  amount,  $1,025,000  represents  common  and  $1,1 75,000  preferred 
stock.  The  Lehigh  Valley  Railroad  Company  owns  $318,300  of  the 
common  "consolidated  "  stock  and  $271,400  of  the  preferred  stock. 
The  amount  of  bonds  and  other  indebtedness  is  reported  as  $56,835 
in  scrip  and  $500,000  in  bonds,  all  of  which  is  owned  by  the  Lenigh 
Valley  Railroad  Company. 

The  Tjchigh  Valley  Railroad  Company,  under  the  lease,  agreed,  among 
other  things,  to  provide  for  the  payment,  extension,  or  renewal  of  the 
loans  of  the  canal  company,  and  the  latter  stipulated  to  execute  new 
mortgages  as  occasion  might  arise.  Part  of  th&se  obligations  were 
subsequently  funded  into  a  mortgage  for  $1,000,000,  dated  August  2, 
1876.  The  lessee  was  authorized  to  sell  from  time  to  time  any  real 
estate  of  the  canal  company  not  required  for  canal  purposes  and  to 
use  the  proceeds  toward  the  payment  of  the  debts  of  the  canal 
company. 

<*  Report  of  tho  comminHioncrH  appointed  under  concurrent  resolution  fof  the  New 
Jeraey  Lc^Hlature]  of  March  31,  VM).\,  to  inveHtigato  and  report  upon  the  abandon- 
ment of  navigation  of  the  Morria  Canal,  pp.  49  and  50. 

Mbid.,  pp.  47-49. 
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The  gross  earnings  for  1904  and  1905,  as  reported  in  the  schedule  of 
the  company,  were  $96,231.27  and  $86,155.02,  respectively.  During 
these  two  years  the  expenses  were  $162,442.31  ana  $163,658.54.  leav- 
ing a  loss  in  1904  of  $66,211.04,  and  in  1905  of  $77,503.52.  During 
these  yearsj  however,  the  payment  of  dividends  on  the  capital  stock 
was  maintained  by  the  Lehigh  Valley  Railroad  Company.  These  pay- 
ments amounted  to  10  per  cent,  or  $90,360,  on  the  preferred,  and  4  per 
cent;  or  $28,268,  on  the  common  or  consolidated  stock.  No  payment 
of  dividends  was  made  by  the  Lehigh  Valley  Railroad  Company  on 
stock  held  by  it,  nor  on  the  scrip  or  bonds  of  the  canal  company,  all 
of  which  latter  are  owned  by  the  railroad  company. 

4.  Taxation  and  assessment. — According  to  the  annual  report  of 
the  State  board  of  assessors  of  New  Jersey  for  1905,  the  valuation 
and  assessment  of  the  Morris  Canal  for  State  and  local  uses  for  that 
year  was  as  follows: 

Assessed  valuation  except  for  real  estate  used  for  canal  purposes  other 
than  waterway  and  tangible  personal  property $2, 781, 000. 00 

Assessed  valuation  of  tangible  personal  property  used  in  State  com- 
merce    63, 046 .  00 

Total  assessed  for  State  uses 2, 844, 046. 00 

Assessed  valuation  of  real  estate  for  canal  purposes  other  than  waterway .        448, 667 .  00 

Total  assessed  valuation 3, 202, 713. 00 

The  tax  was  as  follows: 

For  State  uses 14, 220. 23 

For  uses  of  taxing  districts  used  for  canal  purposes  other  than  waterway .  11, 172. 24 

Total  tax 26,392.47 

The  above  figures  do  not  vary  much  from  those  given  in  prior 
reports  for  several  years  preceding. 

Traffic. — The  character  of  the  commodities  moving  through  the 
canal  is  shown  in  the  table  below. 


Article. 

Tonnage. 

Direction. 

1904. 

2,320 
5,094 
3,681 
0,701 

1906. 

Wood 

1,780 
282 

East 

Brick 

Do 

Sand 

Do. 

Crushed  stono 

Do. 

Ironplpo 

26 

Do. 

Do .    .. 

2 

an,  5*2 

West. 

Lumber 

Do. 

Coal 

53,762 
19,719 

East. 

Do 

West. 

A  greater  amount  of  coal  is  carried  on  the  canal  than  of  all  other 
commodities  combined.  The  only  freight  besides  coal  carried  on  the 
canal  during  the  season  of  1000  was  22  cargoes  of  wood  of  40  tons 
each  and  one  cargo  of  00  tons  of  brick. 

The  total  tonnage  carried  in  1800,  the  year  of  greatest  prosperity, 
was  889,220  tons;  in  1870,  707,572  tons;  and  in  1871,  029,044  tons. 
During  the  five  succeeding  years  after  the  lease  to  the  Lehigh  Valley 
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Railroad  Company  the  tonnage  steadily  declined,  as  shown  in  the 
following  table :  ° 


Year. 

Tonnage. 

Yea;. 

Tonnage. 

1872 

685,191 
634,710 
491,816 

1875 

451,045 
399,613 

1873 

1876 

1874 

The  tonnage  of  1876  was  but  little  more  than  half  that  of  1872. 
In  1880  the  tonnage  was  503,486;  in  1885,  364,554;  in  1890,  394,432; 
and  in  1895,  270,931.* 

From  1897  to  1906,  inclusive,  the  tonnage  carried  annually  was  as 
follows: 


Year. 

Tonnage. 

Year. 

Tonnage. 

1897 

231,870 
191,287 
173,555 
125,829 
122,786 

1902 

27,392 

1898 

1903 

76,165 
84,380 

1899 

1904 

1900 

1905 

75,631 

1901 

1906 

88,773 

The  decrease  in  1902  was  doubtless  an  effect  of  the  strike  of  the 
anthracite  coal  miners. 

In  1904  the  companv  operated  50  canal  boats  towed  by  mules, 
and  52  boats  in  1905.  No  other  agencies  are  owned  or  operated  on 
the  canal. 

Comparison  of  rail  and  canal  service. — The  Central  Railroad  of  New 
Jersey,  the  Delaware,  Lackawanna  and  Western  Railroad,  and  the 
Lehigh  Valley  Railroad,  all  double  tracked,  appear  to  compete  directly 
with  the  Morris  Canal.  These  roads  were  estimated  in  the  Report  of 
the  Commissioners  of  1903c  to  have  a  carrying  capacity  of  at  least 
ten  times  that  of  the  canal,  and  it  was  pointed  out  that — 

the  railroads  operate  constantly,  while  the  canal  can  be  operated  only  seven  or  eight 
months  in  the  year.  The  railroads  which  compete  with  the  canal  all  run  from  its 
western  terminus  at  Phillipsburg  to  the  easterly  terminus  at  the  Hudson  River,  and 
all  are  from  20  to  30  miles  shorter  than  the  canal.  The  time  required  for  moving  freight 
between  these  termini  by  rail  appears  to  be  about  nine  hours,  while  the  time  required 
by  the  canal  is  between  four  and  five  days.  Allowing  four  or  five  days  for  discharging 
cargo  at  the  Hudson  River  and  for  the  return  trip,  it  requires  from  eight  to  ten  days  to 
cover  each  shipment  of  70  tons  of  coal  from  rnillipsburg  to  tidewater.  Moreover, 
there  are  practically  no  return  freights  on  the  canal,  as  substantially  all  miscellaneous 
freight  is  carried  by  rail.  As  to  the  relative  cost  of  moving  freight  by  canal  or  by  rail, 
it  is  stated  by  the  canal  company  that  the  amount  paid  captains  in  freights  and  the 
expense  of  maintaining  boats  is  almost  equal  to  the  amount  received  for  transportation 
on  the  canal. 

Proposed  abandonment. — In  1903,  under  resolution  of  the  New 
Jersey  legislature,  a  commission  was  appointed  (consisting  of  George 
T.  Werts,  John  W.  Griggs,  and  Foster  M.  Voorhees)  to  investigate 
and  report  upon  the  abandonment  of  the  Morris  Canal.     The  com- 

o  Report  of  Commissioners,  1903,  pp.  30  and  31. 
b  Report  of  the  Commissioners,  1903,  pp.  30  and  31. 


c  Pago  34 
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missioners  reported  that  the  small  size  of  the  canal  and  the  elevation 
of  914  feet  rrom  tidewater  to  the  summit  of  Lake  Hopatcong  are 
great  detriments  to  the  economical  operation  of  the  canal.  As  the 
report  states  (p.  36) — 

it  is  necessary  to  pass  the  boats  through  a  great  number  of  locks  and  to  actually  take 
them  out  of  the  water  and  divide  them  in  two  parts,  and  elevate  them  by  means  of 
inclined  planes,  to  overcome  the  grades.  This  method,  while  ingenious  and  unique, 
and  in  its  time  useful,  is  at  present  obsolete  and  unprofitable. 

In  view  of  th?se  facts,  the  commissioners  conclude  that  apparently 
the  canal  can  not  be  operated  either  by  the  companv  itself  or  by  its 
lessee  or  by  the  State  without  a  large  annual  loss.  ffhe  report  of  the 
commission  does  not  taka  cognizance  of  the  possibility  of  enlargement 
and  improvement  of  the  canal  to  meet  modern  requirements.  The 
conception  by  the  commission  of  the  problem  presented  to  it  appears 
to  have  been  confined  to  a  recommendation  as  to  whether  navigation 
on  the  canal  be  abandoned,  and,  having  decided  this  in  the  affirma- 
tive, to  devise  and  recommend  some  scheme  of  abandonment  whereby 
the  State  could — 

without  incurring  any  State  debt,  insure  just  compensation  to  all  parties  interested 
and  entitled  thereto. <* 

Numerous  protests  were  sent  to  the  commissioners  of  1903  against 
the  abandonment  of  the  canal.     One  petitioner  wrote  as  follows: 

We,  all  of  us  here,  are  opposed  to  the  abandonment  of  the  canal  for  the  reason  that  we 
would  be  entirely  at  the  mercy  of  the  Delaware  and  Lackawanna  Railroad  (Company. 
We  were  compelled  last  winter  to  cart  our  Lehigh  coal  from  the  Lehigh  and  Hudson 
Railroad,  about  4  miles.  The  Lackawanna  people  refused  to  bring  coal  from  Easton 
for  us.  We  had  to  use  their  soft  coal  at  their  price  or  go  without.  If  the  canal  is 
abandoned  we  will  be  in  a  terrible  situation.  I  have  been  in  business  here  for  the 
last  forty  years.  My  business  was  good  until  1871,  when  the  Lehigh  took  possession. 
Then  there  were  over  600  boats  in  good  running  order;  now  there  are  less  than  60.  It 
looks  as  if  they  got  the  canal  for  the  purpose  of  abandoning  it  as  soon  as  they  could 
do  what  they  nave  been  trying  to  do  lor  tne  last  fifteen  years.  They  can't  supply  10 
per  cent  of  the  demand  there  is  for  coal  along  the  line  of  the  canal  with  the  boats  they 
nave.  I  don't  see  what  they  have  in  mind.  The  canal  could  bo  made  to  pay  good  if 
they  give  it  a  chance.  There  certainly  might  be  more  demand  for  coaf  now  than 
there  was  in  1871. 

Another  petitioner  says: 

The  Lehigh  Valley  Railroad  Company  now  argues  as  a  reason  for  the  canal's  abandon- 
ment that  it  is  not  a  paying  institution.  The  first  thing  that  suggests  itself  in  reply 
to  that  suggestion  is  to  ask  in  reply,  "Then,  why  do  you  not  abandon  it  uncondi- 
tionally, and  let  the  valuable  right  you  got  from  the  State  to  induce*  you  to  maintain 
it,  return  to  the  State?"  All  that  the  canal  owners  can  ask  of  the  State  is  that  they 
shall  not  be  compelled  to  operate  this  losing  venture.  There  is  nothing  in  this  i>osition 
of  a  nonpaying  investment  which  in  anywise  justifies  the  demand  that  tin*  com- 
pany shall  be  permitted  to  retain  wliat  it  received  as  a  price  for  promising  to  main- 
tain the  venture,  win  or  lose.  The  company  (railroad)  procured  the  control  of  the 
canal  for  the  very  purpose  of  removing  its  competition.  That  it  has  fully  succeeded 
in  this  object  is  shown  in  its  own  respectable  testimony.  For  it  says,  "  We  should  be 
relieved  of  the  canal's  operation,  because  we  are  not  operating  it  at  a  profit,  but  at  a 
loss."  That  was  their  very  purpose  in  acquiring  it — to  prevent  it  from  competing 
with  the  Lehigh  Valley  Railroad. 

A  third  petitioner  asserts  the  belief  that  it  is  susceptible  of  legal 
proof  that  oy  the  nonuse  of  the  canal  the  rights  and  franchise  of  the 
canal  company  and  its  lessee  have  reverted  to  the  original  owners 
and  to  the  State,  and  also  that  the  attempt  to  abandon  the  canal  is 

a  Report  of  the  commissioners  of  VM),  p.  11. 
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the  Lehigh  River.  To  raise  money  to  effect  the  contemplated  improve- 
ments, tne  three  grantees  just  named  executed  a  deed,  dated  August 
10,  1818,  conveying  under  certain  conditions  to  trustees  for  the  use 
of  certain  persons  furnishing  said  money,  and  associated  under  the 
name  of  the  "Lehigh  Navigation  Company,"  all  the  rights  vested  in 
them  by  the  above-mentioned  act,  reserving  to  themselves  certain 
residuary  profits  and  exclusive  privileges  in  the  management  of  the 
company.  Meanwhile,  White,  Hanto,  and  Hazard  had  purchased 
certain  interests  in  coal  lands  situated  near  Lehigh,  and  in  order  to 
raise  funds  to  work  their  mines,  executed  a  second  aeed,  dated  Octo- 
ber 21,  1818,  by  which  they  conveyed  such  lands  to  trustees  for  the 
use  of  certain  persons  furnishing  said  funds,  and  associated  under 
the  name  of  the  "Lehigh  Coal  Company"  with  similar  reservations 
to  those  above  noted.  The  latter  company  bv  deed  dated  April  21, 
1820,  united  and  amalgamated  with  the  "Lehigh  Navigation  Com- 
pany," under  the  name  of  the  "Lehigh  Navigation  ana  Co^l  Com- 
pany." The  funds  of  the  new  company  being  still  insufficient  for 
the  objects  of  the  association,  the  name  was  changed  bv  agree- 
ment! dated  May  1,  1821,  to  the  "Lehigh  Coal  and  Navigation  Com- 
pany," which  was  incorporated  by  the  legislature  of  the  State,  Feb- 
ruary 13,  1822,  and  is  the  present  corporation.  The  maximum 
amount  of  money  to  be  invested  in  land,  according  to  the  charter  of 
1822,  could  not  exceed  $60,000,  nor  could  the  entire  capital  exceed 
the  sum  of  $1,000,000.  In  later  years,  however,  the  requirements 
of  the  corporation  demanded  more  capital,  for  which  privileges  were 

f ranted  so  that  in  1905  the  capitalization  of  the  companv  was 
17,378,500,  divided  into  shares  of  $50  each.  There  was  a  funded 
debt  of  $20,025,083.  The  capital  and  funds  are  invested  in  coal 
lands,  the  canals  owned  and  leased  by  the  company,  railroads  and 
other  property. 

Relations  with  other  carriers. — According  to  Moody's  Manual,  all 
the  roads  owned  and  controlled  by  the  Lenigh  Coal  and  Navigation 
Companv  are  leased  to  the  New  Jersey  Central  Railroad,  at  a  rental 
of  one-third  of  the  gross  earnings. 

Traffic. — The  freight  passing  through  this  canal  is  composed  largely 
of  coal,  stone,  sand,  groceries,  lumber,  brick,  and  pig  iron. 
The  traffic  for  the  two  years  1899  and  1905  was  as  follows: 

Tom. 

1899 389,  244 

1905 190,752 

The  articles  of  merchandise  shipped  over  the  canal  in  1899  and 
1905  were  distributed  as  follows: 


Article. 


Tons. 

Class  1.  Coal,  stone,  sand 364,508.  10 

Class  2.  Manure,  hav,  straw,  lumtwr.  and  conl wood I      7, 378. 18 

Class  3.  Groceries,  lime,  cement,  pig  iron,  brick 17. 350. 19 

Class  3.  Groceries,  iron,  brick,  ice 


1906. 


Tons. 

171,908. 1(116 
4,062.1575 


14.700.117 


Total 389,244.7         190,752.1654 


Vessels  employed  on  canal. — The  company  itself  does  not  own  any 
teams.     It  hires  its  boats  to  boatmen  wno  pay  a  rental  therefor  and 
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The  length  of  locks  varies  from  90  to  100  feet  and  the  width  from  11 
to  22  feet.  The  period  of  navigation  is  nine  months.  The  cost  of 
the  canal  and  fixtures,  according  to  the  report  of  the  Delaware 
Division  Canal  Company  for  1905,  made  to  the  Pennsylvania  Depart- 
ment of  Internal  Affairs,  is  estimated  at  $2,433,350. 

History. — This  canal  was  constructed  by  the  State  of  Pennsyl- 
vania, and  originally  formed  part  of  the  extensive  system  of  public 
works  inaugurated  by  that  State  under  the  act  of  March  27,  1824,  to 
offset  the  results  promised  bv  the  Erie  Canal  then  in  course  of  con- 
struction by  the  State  of  New^York.  It  was  completed  in  1 830.  The 
Delaware  division  of  the  Pennsylvania  Canal  was  operated  as  an 
independent  section  of  the  public  works  until  the  passage  of  the  act 
of  the  legislature,  entitled  An  Act  for  the  sale  of  the  State  canals," 
appro vea  April  21,  1858.  This  measure  directed  the  governor  of  the 
State  within  thirty  days  after  the  passage  of  the  act  to  sell  and 
deliver  to  the  Sunbury  and  Erie  Rauroad  Company  all  the  public 
works  of  the  Commonwealth  then  remaining  unsold,  according  to 
certain  terms  set  forth  in  said  act.  In  pursuance  of  the  powers  so 
conferred,  William  F.  Packer,  then  governor,  by  three  separate  deeds, 
on  May  19,  1858,  conveyed  to  the  Sunbury  and  Erie  Railroad  Com- 
pany the  canal  lines  of  the  State  then  remaining  unsold,  consisting 
of  the  Delaware  division,  the  lower  North  Branch  division,  the  upper 
North  Branch  division,  the  West  Branch  division  and  the  Susque- 
hanna division;   the  consideration  being  $3,500,000.° 

The  act  of  the  legislature  authorizing  the  sale  of  the  public  works 
empowered  the  Sunbury  and  Erie  Railroad  Company  to  dispose  of  the 
canal  lines,  with  the  proviso  that,  in  case  the  canals  were  sold  for 
more  than  the  price  paid  to  the  State,  75  per  cent  of  the  excess 
should  be  paid  into  the  treasury  of  the  Commonwealth.  Under 
authority  of  said  act  the  Sunbury  and  Erie  Railroad  Company,  on 
July  10,  1858,  sold  to  an  association  known  as  the  Delaware  Division 
Canal  Company  of  Pennsylvania  the  Delaware  division  of  the  Penn- 
sylvania Canal.  The  rauroad,  aforesaid,  also  disposed  of  its  other 
canal  lines,  the  total  amount  realized  being  $3,875,000,  of  which 
amount  $281,500  (75  per  cent  of  the  excess  over  purchase  price)  was 
paid  into  the  treasury  of  the  State  as  agreed  upon. 

On  July  14,  1858,  the   governor   of   Pennsylvania  issued  letters 

6atent,  creating  the  corporation  known  as  tKe  Delaware  Division 
anal  Company  of  Pennsylvania.  Three  years  later  the  legislature 
provided  that  the  Delaware  Division  Canal  Company  of  Pennsylvania 
should  pay  the  same  taxes  as  were  assessed  on  the  capital  stock  of 
all  companies  incorporated  by  or  under  the  laws  of  the  Commonwealth. 
Under  the  letters  patent  of  1858  the  number  of  subscribers  was  13 
and  the  number  of  shares  subscribed  for  24,000.  This  company 
continued  to  operate  the  canal  until  August,  1866,  when  its  property 
was  leased  to  the  I^ehigh  Coal  and  Navigation  Company  for  ninety- 
nine  years  at  a  stipulated  rental. 

Financial. — According   to   the  report  of    the   Delaware   Division 
Canal  Company  to  the  auditor-general  of  Pennsylvania  for  1905,  the 
authorized  capital  stock  of  the  company  is  $2,400,000,  divided  into 
48,000  shares  of  the  par  value  of  $50  each.     Of  this  authorized  capi- 
ta Klein,  Canals  ol  Pennsylvania,  pages  25  and  26. 
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to  take  tolls  at  the  rate  of  12£  cents  at  each  lock  below  Reading,  and  8 
cents  above  that  borough  on  every  ton  of  the  ascertained  burden  of 
vessels.     Dams  were  to  be 

so  constructed  that  at  least  30  feet  in  width  in  the  main  channel  should  be  12  inches 
lower  than  any  other  part  of  such  dam,  so  as  to  contract  the  water  passing  the  river 
within  that  space.  *  *  *  The  dams  shall  be  at  least  15  feet  in  width,  so  as  to  ad  m  i  t 
a  safe  passage  for  wagons  and  other  carriages  over  the  same. 

The  locks  were  to  be  at  least  20  feet  wide  and  120  feet  long,  and 

at  all  dams  where  there  is  not  made  a  slope  convenient  for  the  passage  of  rafts  of 
timber,  boards  or  scantling 

such  rafts,  unless  carrying  merchandise,  were  to  pass  the  locks  free 
from  toll. 

By  supplementary  act,  passed  in  1816,  this  company  was  author- 
ized to  commence  improvements  at  any  point  on  the  river,  but  money 
was  not  to  be  diverted  from  one  section  of  the  river  to  another.  The 
waterway  was  opened  from  Philadelphia  to  Mount  Carbon  in  1825.  A 
large  and  lucrative  business  was  carried  on  the  Schuylkill  Naviga- 
tion until  the  completion  of  the  Reading  Railroad  into  the  coal 
regions  in  1842.  In  1845,  the  company  was  empowered  to  build  and 
own  boats  and  to  rent  or  sell  them,  and  to  own  cars  to  transport 
freight  by  rail  to  and  from  the  river.  The  company  was  not  to  engage 
in  transportation.  In  the  same  year  the  legislature  authorized  the 
navigation  company  to  appoint  agents  at  any  place  in  the  United 
States  for  transfer  of  the  company's  stock.  This  act  expressly  provided 
that  no  loan  of  money  or  contracts  made  by  any  person  with  the  com- 
pany for  the  purpose  of  enlarging  their  works  should  be  deemed  to  be 
usurious  by  reason  of  a  higher  rate  of  interest  than  6  per  cent  on  such 
loans.  Beginning  in  1846  extensive  improvements  were  carried  out: 
but  this  expense,  and  the  damage  caused  by  the  flood  of  1850,  forcea 
the  company  into  bankruptcy  and  led  to  a  reorganization  in  1852. 
In  1859  the  company  was  empowered  by  the  legislature  to  contract 
for — 

the  transportation  of  anthracite  coal  and  other  articles  upon  their  navigation  and  to 
and  from  points  beyond  the  same  and  to  include  the  charge  for  such  transportation 
in  their  charge  for  tolls. 

The  water  route  continued  to  be  an  active  competitor  for  the  traffic 
until  1870,  when  the  Philadelphia  and  Reading  Railroad  leased  the 
Navigation  for  a  period  of  999  years. 

Relations  with  other  carriers. — According  to  the  statement  of  the 
Schuylkill  Navigation,  this  company  operates  its  own  works  and  is 
not  leased  to  any  railroad  company.  The  same  schedule,  however, 
shows  that  the  principal  office  of  the  company  is  the  Reading  Ter- 
minal, Philadelphia;  that  out  of  65,975  shares  of  preferred  stock, 
all  but  106  are  owned  by  the  Reading  Company  (the  holding  company 
for  the  Reading  Railroad  system),  and  that  out  of  13,270  shares  of 
common  stock,  the  Reading  Company  owns  12,907  shares. 

There  are  two  important  railway  lines  following  the  valley  of  the 
Schuylkill,  the  Pennsylvania  Railroad,  with  its  own  lines  and  con- 
nections reaching  the  Eastern  States,  the  Southern  States,  and  the 
Far  West,  and  the  Reading  Railway,  covering  all  important  points  in 
southeastern  Pennsylvania,  the  anthracite  coal  region,  and  with  its 
own  lines  extending  to  New  York. 

The  Schuylkill  Navigation  is  operated  as  a  public  highway  of 
the  State.     It  is  claimed  that  the  navigation  company  has  no  con- 
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Finances. — The  authorized  capital  stock  of  the  company  is  unlim- 
ited. The  schedule  of  the  company,  furnished  the  Bureau  of  Corpo- 
rations, shows  that  there  are  now  79,245.24  shares  of  stock,  65,975 
being  preferred  and  13,270.24  being  common  stock,  of  the  par  value 
of  $50  each.  This  makes  the  amount  of  capital  paid  in  $3,962,262. 
There  have  been  no  dividends  during  the  past  ten  years.  The  bonded 
indebtedness  of  the  company  is  $8,494,872.86,  represented  by  mort- 
gages drawing  6  and  7  per  cent. 

The  gross  earnings  for  1904  were  $61,533.60;  expenses,  main- 
tenance and  operating,  for  the  same  year,  $1 17,257.78.  Loss  on  oper- 
ating, $55,724.18.  In  this  vear  a  destructive  flood  damaged  the  works 
of  the  company  and  causecf  a  loss  estimated  at  $50,000.  In  1905,  the 
gross  earnings  were  $65,725.74;  expenses,  maintenance  and  operating, 
$68,722.18.     Loss  on  operating,  $2,996.44. 

Tolls. — The  following  rates  of  toll  on  anthracite  coal,  per  ton,  in 
cents,  are  from  collieries  in  Shamokin,  Mahanoy,  Schuylkill,  Lorberry, 
and  Lykens  Valley  district,  in  boats  using  the  Schuylkill  Navigation 
from  rort  Clinton: 


Hamburg 

Shocmakersville 

Mohersville 

Leesport 

Reading 

Port  Union  and  Union  vi!l<» 

Pottstown  and  Parkers  Landing 

Spring  City 

Hlack  Rock  Dain 

Philadelphia: 

8ehuylkill  Front 

Manavunk 

Falls  of  Schuylkill 


Prepared 

Pea 

Smaller 

sizes. 

coal. 

sizes. 

Cents. 

Cents. 

Cents. 

77 

62 

62 

85 

70 

70 

go 

75 

7o 

93 

78 

78 

96 

81 

81 

104 

80 

79 

107 

92 

77 

109 

90 

75 

108 

89 

74 

110 

80 

65 

112 

82 

67 

112 

82 

67 

The  above  rates  include  steam  towing  between  Fairmount  Locks 
and  wharves  on  Schuylkill  Front.  They  also  include  loading  and 
trimming  but  are  exclusive  of  the  cost  of  unloading.  If  coal  is  shipped 
in  leased  boats,  a  proportion  of  the  freight  rate  for  boat  installment 
is  collected  from  the  shipper  with  the  tolls  and  noted  on  the  captain's 
bill  of  lading  as  so  much  freight  advanced.  There  are  local  rates  on 
miscellaneous  freight  which  are  unimportant.  The  tolls  allowed 
under  the  charter  are  prohibitory  under  business  conditions  which 
have  prevailed  for  many  years.  The  present  tolls  are  adjusted  to  meet 
present  conditions  and  are  lower  than  the  charter  rates,  and  are  fixed 
ny  the  general  manager  of  the  company.     The  printed  sheets  are 

r)osted  for  the  information  of  the  public  at  collectors'  offices  and  at  all 
ock  offices  on  the  line  of  navigation. 

Recent  improvements. — The  only  canals  connected  wTith  this 
navigation  are  those  connecting  the  pools  created  by  dams  in  the 
river.  The  navigation  was  enlarged  in  island  lX.'M  to  a  5-foot  depth, 
and  again  in  1S40-47  to  61  feet,  which  is  its  present  depth.  During 
the  past  few  years  2  new  dams — No.  IS  and  No.  XI — have  been 
rebuilt,  replacing  old  structures,  and  one  dam — No.  22 — has  been 
partially  rebuilt  and  strengthened.  A  permanent  concrete  super-* 
structure  has  been  built  for  the  cut  stone  aqueduct  crossing  Alle- 
gheny Creek.     Dam  No.  25  and  the  connecting  canal  and  the  mechani- 
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The  original  cost,  according  to  the  Agnus  Commission  of  1906,  was 
$2,250,000,  of  which  one-fifth  was  paid  by  Congress,  $100,000  by 
the  State  of  Pennsylvania,  $50,000  by  the  State  of  Maryland,  $25,000 
by  the  State  of  Delaware,  the  remainder  being  contributed  by  the 
citizens  of  the  three  States. 

The  canal  is  usually  open  nearly  the  whole  year,  and  not  only  short- 
ens the  distance  between  Baltimore  and  Philadelphia,  but  forms  an 
important  link  in  the  system  of  inland  waterways  oetween  the  North 
and  the  South. 

History. — The  Chesapeake  and  Delaware  Canal  Company,  the 
owner  of  this  waterway,  was  incorporated  under  the  laws  of  Maryland 
December  7,  1799,  and  under  the  laws  of  Delaware  and  Pennsylvania 
January  29,  1801,  and  February  19,  1801,  respectively.  The  original 
authorized  capital  stock  was  $500,000.  The  State  of  Maryland 
in  1812  subscribed  for  $50,000  of  the  capital  stock,  at  a  par  value  of 
$200  per  share.  (Value  of  shares  reduced  in  1867  to  $50  per  share.) 
The  number  of  shares  now  held  by  the  State  of  Maryland  is  1,625. 
The  United  States  Government  subscribed  $450,000  to  the  enter- 
prise, which  has  been  increased  by  stock  dividends  to  14,625  shares. 
The  present  amount  of  stock  outstanding  is  $1,903,238.50,  all  of 
which  is  common.  The  bonded  indebtedness  of  the  company  is 
$2,602,950,  drawing  4  per  cent  interest.  No  dividends  have  Deen 
declared  since  1870. 

Financial. — According  to  the  statement  of  the  canal  managers, 
furnished  the  Bureau  or  Corporations,  the  net  and  gross  earnings  of 
the  company  for  1904  and  1905  were  as  follows: 


1904. 

1906. 

Revenue  earned 

$164,319.03 
63,643.42 

$168,082.43 
62,633.92 

Expenses  paid 

Net  revenue 

100,775.61 

106,496.61 

Tolls. — According  to  the  toll  sheet  of  the  company  tolls  are 
charged  on  weight.  The  weight  includes  that  of  the  package  and 
its  contents.  The  packages  are  required  to  have  their  weight  marked 
thereon.  In  the  absence  of  such  marks  the  collector  of  tolls  is 
authorized  under  the  rules  of  the  company  to  take  such  packages  as 
"Not  enumerated  and  unknown"  and  charge  accordingly.  The 
rates  of  toll  are  specified  with  great  minuteness  in  12  pages  of  the 
toll  sheet,  and  there  are  special  rates  of  toll  on  vessels  to  and  from 
Norfolk,  York  River,  and  points  south. 

The  following  statement  shows  the  rates  on  some  of  the  more 
important  freight  passing  through  the  canal: 

Agricultural  production*,  not  enumerated  (per  bushel,  2  cents),  per  1,000 
poundH |0. 35 

Agricultural  implements,  not  otherwise  mentioned per  1 ,000  poundH. .       .  40 

Apples  (per  barrel,  3  cents) por  ton. .       .30 

per  cubic  fcx)t 02 

per  k(»g 04 

per  one-half  barrel 06 

per  barrel 10 

per  tierce 30 

per  hogsh<»ad  or  crate. .       .  50 
per  1 12  pounds 10 

Bacon,  beef,  and  pork  (per  barrel,  8  cent*; per  1,000  pounds. .       .  20 


Articles  of  merchandiHe,  not  enumerated  and  un- 
known, in  lx)xeH  or  bales 
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the  same,  and  must  be  surrendered  to  the  collector  before  entering  the 
last  lock.  Vessels  applying  for  passage  out  of  the  canal  and  exhibit- 
ing ih>  l*ft**  hi"  arc*  required  to  pav  full  toll  for  the  whole  canal 

Another  regulation  prescribes  that  for  any  vessels  passing  through 
the  nnml  without  paying  the  prescribed  tolls  either  of  the  collectors 
is  authorized  by  law— 

To  aeijte  mieh  voasels  wh<?r**ver  found  and  sell  the  same  at  auction  for  ready  money; 
whirh,  i*>  far  as  necessary,  shall  be  applied  toward  paying  the  said  tolls  and  all  the 
expenses  -  >f  seizure  and  sale  and  to  enforce  the  penalties. 

No  vessel  is  allowed  to  carry  sail  on  the  canal,  nor  may  any  vessel 
of  any  description  pass  through  the  canal  or  any  part  of  it  at  a  rate 
exceeding  4  J  miles  an  hour,  except  by  permission  of  the  president  of 
the  boar3  of  directors. 

No  vessels  are  allowed  to  use  steam  on  the  canal,  except  by  permit 
issued  from  the  office  of  the  company,  which  reserves  the  right  at 
tiny  time  to  withdraw  the  privilege  oieo  usin^  steam. 

Twmge. — The  rates  of  towage  for  sailing  vessels  and  barges 
through  the  canal,  including  alllock  towing,  according  bo  the  sheet 
of  the  Canal  and  Back  Creek  Towing  Companj  ,  arc  its  follows: 


Table  90—  Rat,* 

of  towage,  Chesapeake  and  Delaware  Canal 

gAjUflff  VMPtfb. 

LwMrird. 

Light. 

rrjflrtr 

r 

_ 

a.  7ft 
too 

425 

iao 

K.  77, 
7.^ 
7.25 
7.  SO 
7.75 
8.00 
a  26 
ft.  75 
9,25 
0.76 

mas 

10.75 
11.35 
11.75 

i.  i', 

H50 

JO  tout  und  UfidT   2*1  Intm  , 

3.74 

3ll ton*  und  under    If)  too*                                                                             ...... 

100 

40  tonn  and  tmdor  5otona*                                              .  * r T  --- -  -■ 

125 

150 

00  ton*  mid  under  70  tons* .., 

175 

70  tons  and  under  Hi  tun*.       . **■ 

500 

NO  ton*  and  under  td  ion*. . .                                                                 .... 

5.35 

5.50 

|  7?- 

0.00 

5.25 

I-Ul  (-.[|s  rtllil    UPl'WT    1  <"  1  <  .-Tl  S                                                                                                                        .  . 

5.75 

HO  ton*  and  imdcr  ISO  loos-  , .                   ..,_...,..... 

7.25 

150  ton*  uin1  under  1*0  torn,                                                                       --<- - 

7.75 

IAD  ton  a  and  under  ITu  toiin  . 

121 

170  toon  and  undur  \m  l<m*. 
ISO  ton  a  and  under  100  t«m*. 
100  ton*  und  under  tfju  tail*. 
200  iojjp  and  upward ,  * .  * 

•_    _.       -" 

&  75 
9.05 
«.75 
10,25 

r.arp'" 


Ixmded.     Light. 


Under  250  tons 

250  tons  and  under  275  tons. . . 
275  tons  and  under  300  tons. . . 
300  tons  and  under  325  tons. . . 
325  tons  and  under  350  tons. . . 
350  tons  and  under  375  tons. . . 
375  tons  and  under  *K>  tons. . . 
400  tons  and  under  425  tons. . . 
425  tons  ami  under  450  tons. . . 
450  tons  and  under  475  tons. . . 
475  tons  and  under  500  tons. . . 
500  tons  and  under  525  tons. .  . 
525  tons  and  under  550  tons. . . 
550  tons  and  under  575  tons. . . 
575  tons  and  under  000  tons. . . 
(100  tons  and  under  025  tons. . . 
625  tons  and  under  050  tons. . . 
650  tons  and  under  075  tons. . . 
675  tons  and  under  700  tons. . . 
700  tons  and  under  725  tons. . . 
725  tons  and  under  750  tons. . . 
750  tons  and  under  775  tons. . . 
775  tons  and  under  800  tons. . . 
800  tons  and  under  825  tons. . . 


10.00 

16.00 

10.00  ' 

7.00 

10.50  ! 

7.50 

11.00 

8.00 

11.50  1 

8.50 

12.00  ' 

9.00 

12.50  j 

9.50 

13.00  ; 

10.00 

13.50  i 

10.50 

1100  ! 

11.00 

1150  • 

11.50 

15.50  i 

12.50 

16.00  ; 

13.00 

10.50  . 

13.50 

17.00 

1100 

17.50 

1150 

18.00  j 

15.00 

18.50 

15.50 

19.00 

16.00 

19.50 

16.50 

20.00 

17.00 

20.50  i 

17.50 

21.00  1 

18.00 

21.50  1 

18.60 

Towage  to  be  paid  at  collector's  olllce  from  which  the  vessel  takes  tug. 
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Traffic. — The  freight  passing  through  this  canal  is  composed  largely 
of  coal,  lumber,  fertilizers,  pig  iron,  and  miscellaneous  articles. 
annual  tonnage  for  ten  years  nas  been  as  follows: 


ge 


he 


Net  tons. 

1896 675,226 

1897 726,582 

1898 752,537 

1899 617,798 

1900 639,548 

This  was  distributed  as  follows: 


'Net  tons. 

1901 667,808 

1902 623,200 

1903 704,147 

1904 706,226 

1905 701,  955 


|      1904. 

1905. 

Eastward L 

Net  tons. 
490,  U07 
215,019 

Net  tons. 
455,081 

Westward , - 

246,874 

Total 

700,226  |      701.955 

The  articles  shipped  over  the  canal  in  1904  and  1905  were  as  follows: 
Table  91—  Traffic  of  Chesapeake  and  Delaware  Canal,  1904-1905 


Articles. 


Tonnage. 


1904. 


Lumber,  eastward 

Coal,  westward 

Miscellaneous  articles: 

Eastward 

Westward 

Wood,  eastward 

Shells  and  sand: 

Eastward 

Westward 

Railroad  sills,  eastward. 

Iron,  pig,  eastward 

Fertilizers,  westward 


Net  tons. 
I  2(7,439 
J    105,774 

|  44,627 
76,505 

I      65,579 

I 

i  35,830 
15,968 
52,790 
24,342 
17,372 


1905. 


Net  tons. 
235,311 
111,158 

75,257 
105,996 
64,926 

22,198 
17.384 
31,270 
26,119 
12.336 


The  canal  company  itself  is  not  engaged  in  transportation  and, 
according  to  the  statement  of  the  managers,  is  not  leased  to  any  rail- 
road. Railroads  do  not  prorate  with  the  canal  company.  Various 
navigation  agencies  operate  on  the  canal,  the  most  important  being 
the  Baltimore  and  Philadelphia  Steamboat  Company  (Ericsson  Line), 
said  to  enjoy  special  privileges  from  the  canal  company ;  and  the  Back 
Creek  Towing  Company,  which  appears  to  have  had  a  practical 
toonoply  of  towing  barges  through  the  canal  except  those  belonging 
to  the  owners  of  tugs. 

Vessels  employed  on  the  canal. — Approximately  950  vessels  oper- 
ating on  the  canal  in  1904  and  1905  made  the  following  number  of 
trips: 


Class. 


Number 
of  trips. 


&£: 


1904. 


2,  ,553 
1,513 


«*fti  of  piling 132 

Total... *    VKft 


1905. 


2,866 

1,030 

222 


V«\& 
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Tolls  on  passenger  traffic. — It  appears  that  the  canal  company, 
supposing  it  had  the  right  to  charge  toll  on  passengers,  commenced 
doing  so  on  the  opening  of  the  canal  in  1829  when  the  Citizens' 
Line  Qetween  Philadelphia  and  Baltimore  began  to  cany  passengers 
through  the  canal,  for  which  they  paid  toll  to  the  canal  company 
until  1831.  In  1830  the  Union  Line  from  New  Castle  put  on  a  line  of 
passenger  barges,  paying  the  canal  company  compensation  for  the 
passengers  using  the  canal.  This  toll  charge  on  passenger  traffic 
appears  to  have  continued  until  1844,  when  the  authority  was  con- 
tested. On  February  23,  1844,  the  Baltimore  and  Philadelphia 
Steamboat  Company,  popularly  known  as  the  Ericsson  Line,  was 
chartered  by  the  ^laryland  legislature,  and  from  the  time  of  its 
incorporation  to  the  present  day  has  operated  its  boats,  carrying 
both  freight  and  passengers  through  the  canal.  This  line  runs  two 
boats  daily.  The  efforts  of  the  canal  company  to  secure  amend- 
ments to  its  charter  by  which  the  toll  on  passengers  may  be  renewed 
has  been  resisted  by  the  Ericsson  Line.  A  long  controversy  has 
existed  between  the  managers  of  the  canal  company  and  the  officers 
of  the  Baltimore  and  Philadelphia  Steamboat  Company  (Ericsson 
Line). 

CHESAPEAKE  AND  OHIO  CANAL 

Description. — The  Chesapeake  and  Ohio  Canal  is  a  private  canal. 
It  extends  alon^  the  Potomac  River  on  the  Maryland  side  from 
Cumberland,  Md.,  to  Washington,  D.  C,  at  which  point  there  is  a 
tide  lock  connecting  with  the  Potomac  River.  It  is  a  towpath  canal, 
mules  being  used  as  motive  power.  Its  length  is  185  miles,  which 
includes  four  miles  of  slack-water  navigation.  The  period  of  naviga- 
tion is  eight  to  nine  months — from  March  to  December.  The  total 
cost  of  construction  to  May  2,  1907,  as  reported  by  the  trustees, 
was  $11,620,337.35.  The  chief  commodity  carried  is  bituminous 
coal  from  mines  above  Cumberland. 

The  canal  varies  in  width  at  the  surface  from  55  to  65  feet,  and  from 
30  to  42  feet  at  the  bottom,  and  is  constructed  for  a  depth  of  6  feet 
throughout.  The  ascent  of  609.7  feet  is  overcome  by  78  locks,  with 
an  average  lift  of  a  little  over  8  feet,  and  a  tide  lock  that  connects 
Rock  Creek  basin  with  the  Potomac  River.  The  locks  are  100  feet 
long  and  15  feet  wide  in  the  clear. 

Control. — TheafTairsot  the  canal  are  managed  by  two  trustees — H.  L. 
Bond,  jr.,  of  Baltimore,  Md.,  general  attorney  for  the  Baltimore  and 
Ohio  Railroad  Company,  and  Joseph  L.  Bryan,  of  Richmond,  Va., 
trustees  for  the  bondholders  of  the  issue  of  1844,  the  interest  of  the 
bondholders  of  the  issue  of  1878  (referred  to  Mow)  having  been 
purchased  by  the  bondholders  of  1844,  the  latter  being  subrogated 
to  the  rights  of  the  former.0  The  entire  bond  issue  of  1878,  amounting 
to  $500,000,  was  held  by  the  Baltimore  and  Ohio  Railroad  on  June 
30,  1906. b  At  that  date  the  Baltimore  and  Ohio  Railroad  also  held 
$861,000  of  the  bond  issue  of  1844  and  $5,800  of  the  stock  of  the 
Chesapeake  and  Ohio  ('anal  Transportation  Company.  Regarding 
the  bond  issue  of  1878,  the  entire  amount  of  which  is,  as  stated  above, 

"  Statr  of  Maryland  r.  Hrown,  7-1  Md.,  484  (1890). 
<>  Moody's  Manual,  1907,  p.  29<>. 


<?wiigf£  6y  tile  B*Imiir^  aari  Obm*  R*2rr>ni.L  rib?  ffoffowiaig:  .jfosfiffHOTflt 
appear  &l  nke  Soary-Skst  ^nTunfajJ"  R^porti  «>€  nhe  PrasiiMuc  *£  sfce 
CTiempeake  saii  Ofeio  Carnal  Company  u»>  she  ^^itu^iftis.  f£ssef£ 

3fr  t&ft  ttzaB  \i  •&**  wz  mt^nnzmir  3ie  i«Hie  if  ifcgs*  rj#nnia.  ifri*  Iiclkfor -ar  linui**E*  of 

hie  »  k  aittjr.nnj  if  lii****  V.tuto  ir»  in*iit  *iv  "oil*  Biuismr.r*  imt  'Ohii:  RUdrnmt  '".m- 
laxrx  "jo*  in  inn  lani'.ia&E^  "dmr.  in?  ir.r.u.11  "nil  **.•*  "ok^ii  .n  "ii»*  inar  fuGire- 

JLn  niisKC  «iaJi>  £  jut  niner****;  iMupooa  wer*  <ine  ani  i  nuptial.  Tfcfr  repoira 
^arizine*: 

Ef  3u*  hmuihiiiitHfs  if  1*"**  -v»r*  *vj  <sidiit!»  i&i*ir  ohh.  -Ji*  *•*!****  vmltt  gmha&L'r  »ut 

Erm»«D^t  no-  nhe  hmeTC*ii  of  rsLLroarfe  En  nhe  *to#*.  fc  of  nhe  ^anai  wncpanr,. 
n±Ur  insert  of  nhe  Snane  of  Karyianti  in  nhe  '!anal  oroperay  w*e  *ofi£ 
***  ¥.  i.  Lanristnwn.  &  -firiwior  of  t&e-  W^sTiem  Ifarylanii  Ka&^i 
Company.,  who  w^s*  «fcai  no-  be  <fepeeetf  no-  *oocerane  wink  nhe  jHr***en£ 
mazui^^tiietLti  of  she  ^anaL  In  a*  uhjoii^hn  nhan  nhi**  *utjeik  may  everm- 
laily  Be  nnrseii  o-r*r  no-  nh*  '.anal  frotnoany  or  hi*  «!r*iiinors  *§  &  pam 
of  niie  onoiiieranioa  for  obcarrrcrig-  *  ri^kz  of  w*t  for  nh*?*  raiiff«'>*i  0T«r 

inEfflp?»«  in  she  fianikl  no  nb*-  Cotmiiaan-nAL  Trm«  Cjdomry  o<  Marjrlsknit 

Fw  *  iT*jfcn*ci«u;  of  nfae  inniwssn  heti  by  nfae  Cninai  5«i^ii»  *nii 

^nhfo».  inriiitiznr  nhan  formerly  hefii  by  niie  S*^-*  -jf  M*ffyiaaui.  ^>e 

*jrgHrrv&m*j  'bpmjwn .. — TTte  <!»&&[  is  Bcaiisr  is*  <i*m«'  rmnfaiw  a  ptxbfe 
hiixb.'^'iy  niian  &  nram*oomAniiia  ♦!»ini!*trnL.  *nii  a»  &:•€  ir  jhit  jectse  * 
•'.uniaum  ^acrKr..  The  ^.anAl  ^odpaiiy  proper  ovcs  ai>  fionai*  nor 
iiici?»»..  In  hik*  nhe  r^riin  no  sktn.-fcge  nhe  *!aniil  ?i2iii  no  ire?ri-skRe  ni^ 
T'Maeis  aitTir^nm«r  ~~  *nii  n»:  prw^rihe  ^iaitrrW'  for  «raii  n*Tucfcr.u;ii-. 

^■yftrrtfng  n»j  nhe  icheiisi^e  ^c  nhe  *_hejtd.pesti£t*  mil  •■jfciij-  Canal  *"  oci- 
pjurr  Eenerareri  by  nhe  Eccreasi  -if  Cocp#:raniotn* .  rili'iti*^  <iij  Qiit;  prorane 
^rin  nhe  ''.a^ial  '!»:ciptknr..  ni:r  vrnh  ;iny  -:f  niie  nr^z^p«;maniji^iL  agw^.ie* 
•iwra^in^  on  nhe  ''.ana^  although  -^tf-i-m.-?  ha^^  been  ziaiie  co-  iftt;  nhe 
Watcem  Marrutnii  EaHron*t  n..  ororane.  Thersr  ar»*  abotrn  £3)  cjinai 
ri#id£*  ooentnii^r  "£.  nhe  '!:tnaL.  -of  vhii».h  IY1  ar»  •:wneii  by  nhe  Coni*oii- 
titna^n  toaL  CoGLpany  ;f  &iLznzx'.>w*~  it:.,  a  lLtryian«i  ^rirptjranii/C-. 
T^e  »*a©inifcL  ^o«a.k:  :f  nii^  «!ocipAny  aiiuht:-r*jzeii  :tn*i  Ati>*ii  annj>mn.*  no* 
*t«5.J5i-yjyjO.  of  i^hii'.h  -^mil  May.  V*#  nhe  B»tl-L^:r»  tcui  «>ia".  Sail- 
cna»t  -iWnett  ^o.;!^o.3:jv.  a  rnarorjry.1  T^e  :>L^;ti  00  an*  owneii  by 
die  CoaHr>tiif;tnn;ii  Coal  CotrLpajiy  :tr»  o-oeranet:  -.7  noe  •"..•mill  T-vv-ur^ 
Coni^nay  of  Waghirurnon,  E>,  **_  a  W**?^;  Vrxiila  M.rrii.ranii-.c  oacm;i^- 
ami  5/r  #5\:»;..  nee  •»t'nir»  insne  ^ec4T  :wnei:  *y  n*ie  CoQaoBiiatniiva 
Coikl  Company,  no  -*~iiu?.n  niie  *'.an:ti.  T-'.nr.ur^  f'.or-ipa^i;y  pay*  nripomze 
^!2iif*niaseii  oti  nhe  rjiz^ber  of  noci*  ''.arret:.  These  *.».rt."u*  *!arry  afjonr. 
I1T  Vice  e;u!h-  The  ii-rjietii?  :c  noe  '"a«-kl  T-.^nr*  '.ocipiLiiy  ^^r^ 
5s>\  per '»enn  3.  r>«:4.  loi"  per  -'.enn  hi  Ih'.o  tntt  :•'.  ^er  <!ecin  in  r*H>.. 
THe*2ro«»  ^imiiiir*  :c  *ii^  -^'.cipttny  in  I  h'.o  -v^r*  ^1  i\  l>-*A.Z-\  :  ooeran- 
inc- «*xpeni*e*  ♦l.H.ci.S'.-.ri:  a^ji  niie  ~en  -^an-i-jr*.  i^/.'H'.r^. 

Sisme  25)  boan.*  tr»  ;cer^:^:  .c  "oe  •;tr^u  '*.y  ji«:jTi.:-i.t*ir.  *l*ne 
tCauiL  firaiehu  o«',ar,  t^:  r;ns  :c  :oe  -'.ar-a*. 


1  ybmi-r  i  \f;m:ia^  J.X1" 
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Tolls. — The  toll  on  everything  except  coal  is  based  on  mileage. 

First  class — 1  cent  per  ton  per  mile  for  the  first  20  miles  and  one- 
half  cent  per  ton  per  mile  for  each  mile  in  addition  to  the  first  20.  Sec- 
ond class — 1  cent  per  ton  per  mile  for  the  first  20  miles  and  one-fourth 
cent  for  each  mile  in  addition  to  the  first  20. 

Tolls  on  coal  are  adjusted  in  proportion  to  the  delivery  rate  from 
the  mine.     Rates  for  the  season  of  1906  were  as  follows: 

Cents. 

Washington,  coastwise 10 

River  forts 20 

Alexandria 25 

Local  consumption  in  Washington,  depending  on  point  of  delivery 25  to  50 

Williamsport,  depending  on  point  of  delivery  by  western  Maryland  and  Cum- 
berland Valley  railroads,  reshipment  from  Williamsport 5  to  25 

The  rate  on  coal  for  intermediate  deliveries  along  the  line  varies 
from  25  to  50  cents. 

Trcrffic. — Motive  power  is  furnished  by  mules.  The  Canal  Towage 
Company  appears  to  own  its  animals.  This  company  usually  carries 
for  all  who  offer,  but  it  is  not  a  common  carrier,  and  its  rates 
are  therefore  in  the  nature  of  contractual  agreements.  Practically 
its  entire  business  is  the  transportation  or  bituminous  coal  from 
Cumberland,  Md.,  to  Washington,  D.  C.  Some  little  coal  is  carried  to 
intermediate  points,  and  some  small  quantities  of  other  commodities 
as  return  cargoes.  Other  commodities  passing  through  the  canal 
are  farm  products,  general  merchandise,  etc.  Freight  rates  on  coal, 
including  canal  tolls  from  Cumberland  are: 

To  Hancock  and  Williamsport $0. 70 

To  Sharpsburg  and  Shepherdstown 90 

To  Antietam 1 .  00 

To  Harpers  Ferry 1. 06 

To  Brunswick  and  Point  of  Rocks 1. 18 

To  Point  of  Rocks  and  Washington 1. 36 

Ccal  tonnage  passing  through  the  canal  amounted  to  206,629  tons 
in  1904,  174,920  tons  in  1905,  and  197,768  tons  in  1906,  carried  by 
the  Canal  Towage  Company. 

The  total  tonnage  carried  through  the  canal  annually  during  the 
past  ten  years  was  as  follows: 

Tons.  Tons. 

1897 311,004  |  1902 233,345 


1898 320,145 

1899 296,  100 

1900 244,108 

1901 284,857 


1903 278,945 

1904 287,705 

1905 219,  867 

1906 225,142 


From  a  comparison  of  the  above  figures,  it  appears  that  the  bulk 
of  the  business  on  the  canal  is  carried  on  by  the  Canal  Towage  Com- 
pany. At  Washington  the  coal  is  transshipped  to  barges  of  the 
Consolidation  Coal  Company  and  cleared  for  various  Atlantic  ports 
of  the  United  States. 

Financial. — The  gross  earnings,  expenses,  and  deficits  of  the  canal 
company  for  1904  and  1905  were  as  follows: 


1905. 


Gross  earnings |  103.  mh.  w      |H7, 435.  05 

Expenses I  117.1ni.hu      104, 208. 02 

Deficit |    23,503.00  ,      16,772.97 
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No  authentic  statistics  regarding  the  operations  of  the  company 
prior  to  the  time  when  the  present  trustees  took  charge  are  available. 
The  outstanding  capital  is: 

Preferred  stock,  amount  issued $4, 375, 000. 00 

Common  stock,  amount  issued 3, 898, 124. 44 

Bonds  and  other  indebtedness 4, 199, 500. 00 

Total 12,472,624.44 

History. — This  waterway  was  inspired  by  George  Washington,  and 
had  its  origin  in  the  formation  of  the  Potomac  Company,  of  which  he 
was  president.  As  the  result  of  a  conference  held  December  20, 1784, 
between  delegates  from  Maryland  and  Virginia,  these  two  States  passed 
laws  authorizing  the  formation  of  a  company  for  the  improvement 
of  the  Potomac  River,  and  each  State  aided  the  enterprise  by  sub- 
scribing  to  the  stock  of  the  company.  So  long  as  General  Wash- 
ington remained  the  head  of  the  company  work  was  vigorously 
prosecuted,  but  the  project  languished  from  the  time  of  his  resigna- 
tion in  1789  to  become  President  of  the  United  States.  Shortly 
afterwards  work  was  practically  abandoned,  although  a  very  con- 
siderable portion  of  the  work  of  building  a  canal  around  certain  falls 
in  the  river  had  been  completed.  Commissioners  were  appointed  in 
1822  to  examine  the  affairs  of  the  Potomac  Company,  and  upon  an 
adverse  report  by  them  to  the  legislatures  of  the  States  of  Maryland 
and  Virginia,  the  company,  in  1823,  signified  its  willingness  to  sur- 
render its  charter  to  a  new  company.  The  project  of  a  canal  was 
approved  by  the  commissioners,  and  as  the  result  of  a  meeting  of  200 
delegates  from  Virginia,  Maryland,  Pennsylvania,  and  the  District  of 
Columbia  at  Washington  in  1823,  the  Chesapeake  and  Ohio  Canal  was 
incorporated  in  1825  oy  a  series  of  legislative  acts  by  which  an  agree- 
ment was  reached  between  the  States  of  Virginia,  Maryland,  and  Penn- 
sylvania and  the  United  States.  The  capital  stock  was  to  consist  of 
$6,000,000,  divided  into  60,000  shares  of  $100  each.0  The  commer- 
cial advantage  of  the  canal  to  the  cities  of  Alexandria  and  Wash- 
ington as  opposed  to  the  city  of  Baltimore  aroused  the  bitterest 
political  agitation  and  hostility  in  the  State  of  Maryland.  Baltimore 
considered  that  her  financial  and  commercial  supremacy  would  be 
much  impaired  by  the  construction  of  the  canal,  and  to  meet  this 
competition  for  the  control  of  the  western  trade,  which  up  to  that 
time  had  been  largely  transported  over  the  turnpike  roads  leading 
to  Baltimore,  the  project  of  the  Baltimore  and  Ohio  Railroad  was 
conceived.  These  two  enterprises — the  Chesapeake  and  (Thio  Canal 
and  the  Baltimore  and  Ohio  Railroad — began  their  career  at  the 
same  time.  The  ceremonies  attending  the  commencement  of  each 
were  held  on  the  same  day — July  4,  1828 — in  Washington  and  Balti- 
more, respectively. 

At  this  time  the  capital  stock  subscribed  to  the  canal  was  as 
follows: 


United  States.... 
Washington  City 

Maryland 

Alexandria 

Georgetown 


Shares. 


10.000 
10.000 
5.000 
2,500 
2,500 


Value. 


$1,000,000 

1,000.000 

500,000 

250,000 

250,000 


Shares. 


Shephcrdstown 
Individuals 

Total.... 


20 
6,074  | 


\ 


Value. 


$2,000 
007,400 


36,094        3,609,400 


a  Tenth  Census  ol  the  United  States,  Vol.  IV,  Canals,  p.  Ifc. 
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The  railroad  stock  was  largely  oversubscribed  by  individuals. 
Afterwards  attempts  were  made  to  secure  aid  for  the  railroad  from 
the  United  States,  but  they  were  opposed  by  the  canal  influences  and 
were  unsuccessful.  These  two  enterprises  fought  each  other  bitterly, 
and  their  history  is  a  struggle  for  supremacy.  The  difficulty  of  pro- 
curing funds  to  cany  on  tne  work  delayed  operations  in  both  com- 
panies. 

The  United  States  would  make  no  further  contributions  to  the 
canal.  In  1834,  the  State  of  Maryland  loaned  the  canal  $2,000,000; 
and  in  the  next  few  years  made  further  stock  subscriptions  aggre- 
gating $4,500,000;  and  for  this  aid  received  a  mortgage  on  the  prop- 
erty, tolls,  and  revenues  of  the  canal.  When  this  had  all  been 
expended  the  canal  had  not  been  completed.  The  State  refused  to 
make  further  appropriations  or  loans,  out  in  1844,  to  assist  the  com- 
pany in  raising  money  from  outside  sources,  the  State  authorized  the 
company  to  issue  bonds  to  the  amount  of  $1,700,000,  and  waived 
the  liens  of  the  State  upon  the  tolls  and  revenues  of  the  canal,  the 
entire  net  tolls  and  revenues  being  pledged  for  the  payment  of  the 
interest  and  to  provide  a  sinking  fund  for  the  redemption  of  the 
bonds  at  their  maturity.  The  company  was  authorized  to  exe- 
cute any  mortgage  necessary  to  give  the  fullest  effect  to  the  pro- 
vision of  this  act.°  With  the  money  secured  from  this  source  the 
canal  was  finally  completed  in  1851. 

Prior  to  the  vear  1870  no  statistics  of  traffic  on  the  canal  are  avail- 
able. Under  the  management  of  James  0.  Clarke,  who  was  president 
of  the  company  for  1870  and  1871,  the  business  of  the  canal  was 
brought  to  a  highly  profitable  condition,  and  at  the  time  of  his  retire- 
ment in  1872  nearly  the  entire  output  of  the  Cumberland  coal  mines 
was  carried  over  the  canal,  but  under  subsequent  management  this 
tonnage  was  allowed  to  pass  to  the  railroads,  first  to  the  Baltimore 
and  Ohio  and  later  to  the  Pennsylvania.  About  1872  a  number  of 
coal  companies  had  consolidated  for  the  purpose  of  building  a  short 
railroad  from  the  mines  to  Cumberland,  with  a  view  to  facilitating 
deliveries  to  the  canal,  but  owing  to  certain  influences  this  railroad 
was  never  allowed  to  connect  with  the  canal,  the  benefit  of  this  im- 
provement thus  being  secured  by  the  railroads.  This  short  railroad 
was  called  the  Cumberland  and  Georges  Creek,  and  is  now  owned  by 
the  Western  Maryland.  The  coal  mines  at  Cumberland  are  tapped 
by  this  road  and  by  one  other  called  the  Cumberland  and  Pennsyl- 
vania Railroad,  controlled  by  the  Consolidation  Coal  Company. 

In  1878  it  became  necessary  for  the  State  of  Maryland  to  extend 
further  aid  to  the  canal  company  in  consequence  of  a  freshet  that  had 
caused  serious  damage  in  1877.  This  aid  was  given  by  authorizing 
the  company  to  issue  preferred  bonds  to  the  amount  of  $7)00,000,  with 
a  further  waiver  of  the  State's  liens.  These  bonds  were  secured  by  a 
mortgage  of  the  tolls  and  revenues  of  the  canal  and  also  of  its  property 
and  franchises.0 

In  1889  a  severe  freshet  caused  a  suspension  of  all  business  along 
the  entire  line  of  the  canal,  and  in  this  condition  of  affairs  a  bill  in 
equity  was  filed  in  the  circuit  court  for  Washington  County,  Md.,  by 
the  trustees  acting  under  the  mortgage  executed  in  pursuance  of  the 
act  of  1844,  and  shortly  afterwards  a  similar  bill  was  iiled  by  the 

«  Maryland  r.  Brown.  73  Md.,  484  ^1890j. 
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The  Chesapeake  and  Ohio  Canal  connects  with  the  Potomac  River 
through  Rock  Creek  in  Georgetown.  The  Government  has  expended 
considerable  money  on  the  improvement  of  the  Potomac,  wnich  is 
navigable  to  Little  Falls,  3$  miles  above  Georgetown.  The  Aqueduct 
Bridge,  however,  which  crosses  the  river  at  Georgetown,  113  miles 
above  the  mouth  of  the  river,  has  no  draw,  and  prevents  the  naviga- 
tion of  large  steamers  and  masted  vessels. 

CANALS  IN  VIRGINIA  AND  NORTH  CAROLINA 

Private  canal  corporations  doing  business  in  Virginia  are  required 
to  make  annual  reports  to  the  corporation  commissioner  of  that 
State.  In  North  Carolina,  canals  have  attracted  very  little  atten- 
tion from  the  State  for  many  years,  and  there  has  been  very  little, 
if  any,  legislation  on  the  subject.  As  transportation  companies  they 
are  brought  within  the  jurisdiction  and  supervision  of  the  North 
Carolina  corporation  commission,  to  which  they  make  only  an 
annual  financial  statement. 

The  only  canals  of  any  considerable  importance  in  Virginia  or 
North  Carolina  are  the  Dismal  Swamp  Canal  and  the  Albemarle  and 
Chesapeake  Canal.  Both  these  canals  connect  the  waters  of  Chesa- 
peake Bay  with  those  of  Albemarle  Sound.  Traffic  on  the  Albemarle 
and  Chesapeake  and  on  the  Dismal  Swamp  Canal  is  substantially  the 
same  in  character.  The  two  canals  serve  practically  the  same  ter- 
ritory. Shippers  and  consignees  have  little  preference  for  one  of 
these  routes  over  the  other,  since  contracts  of  carriage  are  made  by 
the  brokers,  and  shippers  have  no  interest  in  the  particular  route  the 
goods  take.  These  canals  furnish  means  of  transporting  products 
at  an  average  cost  considerably  less  than  the  cost  of  rail  transporta- 
tion. 

ALBEMARLE   AND   CHESAPEAKE    CANAL 

Description. — The  Albemarle  and  Chesapeake  Canal  forms  a  link 
in  the  inland  water  route  from  Norfolk  to  Albemarle  Sound  via 
Currituck  Sound.  The  canal  proper  is  about  11  miles  in  length,  and 
consists  of  two  distinct  sections:  the  Virginia  cut  (8£  miles)  from  the 
southern  branch  of  Elizabeth  River  to  North  Landing  River;  and 
the  North  Carolina  cut  (2  J  miles)  from  Coaniock  Bay,  in  Currituck 
Sound,  to  North  River.  The  surface  width  of  the  carial  is  80  feet  and 
the  average  depth  of  water  9  feet.  There  is  one  lock,  the  dimensions 
being  220  feet  long  by  40  feet  wide.  The  original  canal  was  com- 
pleted between  1855  and  1860,  and  it  was  enlarged  between  1890  and 
1903.  The  estimated  cost  of  construction  to  1907  is  placed  at 
$1,151,849.18.  The  canal  is  open  the  year  round.  It  is  a  ship 
canal,  the  motive  power  employed  being  steam  and  "power"  boats. 
History. — The  canal  is  owned  by  the  Albemarle  and  Chesapeake 
Canal  Company,  which  was  incorporated  under  the  laws  of  Virginia, 
March  15,  1850,  as  the  Great  Bridge  Canal  Company,  and  reincor- 
porated under  the  name  of  the  Great  Bridge  Lumber  and  Canal  Com- 
gany  March  2,  1854.  On  February  8,  1855,  the  legislature  of  North 
arolina,  after  reciting  the  Virginia  act  of  incorporation,  passed  a 
special  act  incorporating  the  same  company  under  the  same  name, 
with  a  proviso  tnat  its  name  might  be  changed  to  that  of  the  Albe- 
marle and  Chesapeake  Canal  Company,  or  to  any  other  name,  when- 
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pany,  which  does  the  largest  business  between  Elizabeth  City,  N.  C. 
and  Norfolk,  thus  giving  the  Norfolk  and  Southern  Railroad  a  rail 
and  water  route  betweeh  these  two  points. 

Below  are  presented  comparative  statements  of  vessels  and  traffic 
passing  through  the  Albemarle  and  Chesapeake  Canal  during  the  years 
ending  September  30,  1905  and  1906. 

Table  92 — Number ,  class,  and  tonnage  of  vessels  passing  through  the  Albemarle  and 

Chesapeake  Canal 


Steamers 

Sailing  vessels 

Barges  and  lighters. 
Raits 


Total. 


North. 


1906. 


%"   Ton™*,. 


1,009  65,097 
239  |  11,932 
159  I      30,303 


1,073       107,332 


1905. 


™g?   Ton***, 


990 
175 
244 
285 


1,694 


53,319 
8,791 
39,356 


South. 


1906. 


*££?-   Tonnage. 


1,018 
234 
163 


1,415 


64,892 
11,815 
32,854 


109,561 


1905. 


N™-    Tonnage. 


977 
203 
253 


1,433 


52,140 
9,513 
40,413 


102,066 


1906. 

1905. 

Number. 

Tonnage 

Number. 

Tonnage. 

North 

1,673 
1,415 

107,332 
109,561 

1,694 
1,433 

101,466 

South 

102,066 

Total. 

3,068 

216,893 

3,127 

203,532 

Table  93 — Freight  traffic  on  Albemarle  and  Chesapeake  Canal 

NORTH. 

Cotton bales. 

Fish barrels. 

Iron pounds. 

Wood cords. 

Corn bushels. 

Railroad  ties 

Potatoes barrels. 

Oysters bushels. 

Lumber,  sawed feet. 

Logs do . . . 

Shingles 


Staves. 

Piling linear  feet . 

Melons 

Passengers 


SOUTH. 

Corn bushels . 

Oyster  shells do. 

Iron .* pounds. 

Qua  no tons. 

Coal do... 

8alt do... 

Merchandise,  not  classified pounds. 

Passengers '. 


1906. 


1,230 
1,050 


18 

45,456 

3,122 

25,560 

15,616 

17,907,176 

12,648,565 

5,601,000 

2,797,000 

1,108,864 

113,500 

876 


33,168 


1905. 


28 

51,000 

228 

40,275 


27,518 

11,135 

15,546,998 

12,163,807 

3,337.000 

4,248,000 

1,369,395 

39,700 

771 


29,500 

2,000 

203,000 

1,424 

4,035 


8,350,000 
749 


ESTIMATED  AMOUNT  IN  TON8 

North 

80,727 
14,542 

77,323 
11,257 

South 

Total 

95,269 

88,580 

Traffic. — The  •  freight    through  the  Albemarle    and    Chesapeake 
Canal  represents  all  classes  of  merchandise  and  produce,  the  largest 
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The  toll  sheet  states  that — 

upon  application  to  the  office  of  the  company  at  Norfolk,  owners  of  tugboats  plying 
regularly  through  the  canal  will  be  allowed  half  rates  on  tugboats  with  tows.  This 
does  not  in  any  way  apply  to  tugboats  without  tows. 

The  Albemarle  and  Chesapeake  Canal  Towing  Company  publishes 
in  the  toll  sheet  of  the  Albemarle  and  Chesapeake  CanaJ  Company  the 
following  rates  for  towing  through  the  Albemarle  and  Chesapeake 
Canal.  The  rates  are  to  or  from  the  harbor  of  Norfolk — to  or  from 
the  mouth  of  the  North  River,  North  Carolina — and  apply  to  sailing 
vessels,  barges,  and  other  unrigged  vessels. 

58  tons  or  less: 

Loaded  or  partially  loaded per  ton. .  $0. 35 

Light do 25 

Over  58  and  less  than  100  tons: 

Loaded  or  partially  loaded per  trip. .  20. 00 

Light do....  15.00 

100  tons  and  over: 

Loaded  or  partially  loaded per  ton. .       .20 

Light do 15 

The  minimum  amount  of  towing  on  any  one  boat  or  vessel  shall  not  be  less  than  $2. 

Special  rates  will  be  given  on  dredges,  scows,  lighters,  etc.,  based  on  size  and  desti- 
nation. 

Raft  rates  named  are  from  Albemarle  Sound  to  Norfolk  Harbor.  Not  less  than  100,000 
feet  in  one  raft  of  mill  logs  or  lumber  of  any  kind,  per  thousand  feet  B.  M.,  $1.  Not 
lessthan  12,000  linear  feet  of  piling  in  one  raft,  per  linear  foot,  three-fourths  of  a  cent. 

Regulation  of  canal. — The  superintendent  of  the  canal  directs  the 
movement  of  all  vessels,  giving  northbound  vessels  with  cargo  pre- 
cedence of  all  others.  All  vessels  entering  the  canal  are  required  to 
have  their  jib  booms  rigged  in  and  their  anchors  stayed  on  deck,  so 
as  to  prevent  damage  to  the  canal  and  to  passing  vessels.  Center- 
boards  must  be  hoisted  up  when  under  way.  Tows  and  rafts  going 
in  the  same  direction  are  not  allowed  to  pass  each  other.  The  follow- 
ing regulation  applies  to  rafts: 

Rafts  of  mill  logs  or  other  timber  must  not  exceed  20  feet  in  width;  must  be  properly 
put  together  and  exhibit  proper  lights  at  night.  Rafts  of  oak  timber  are  not  permitted 
in  the  canal.  Masters  of  towboata  are  required  to  inspect  rafts  before  taking  hold  of 
them  and  see  that  they  start  in  good  order.  While  towing  these  rafts  they  must 
promptly  secure  any  logs  about  to  sink  by  attaching  them  to  the  floating  ones. 
Doubling  up  rafts  in  the  canal  will  not  be  allowed. 

The  master  of  the  towing  steamer  will  be  held  responsible  for  the  condition  and 
management  of  any  raft  he  may  bring  into  the  canal. 

Piling  wood,  logs,  or  lumber  on  the  banks  of  canal,  except  by  special  permission,  is 
positively  forbidden. 

Relation  to  Government  improvements. — As  already  pointed  out,  this 
canal  is  a  link  in  the  inland  water  route  from  Norfolk,  Va.,  to  Albe- 
marle Sound,  N.C.,  via  Currituck  Sound,  the  canal  cuts  being  owned 
by  a  private  corporation.  According  to  the  report  of  the  Chief  of 
Engineers,  1906,  p.  246,  this  route  originally  haa  a  good  5-foot  mean 
low-water  channel,  but  navigation  was  obstructed  by  snags,  sunken 
logs,  and  overhanging  trees.  Until  the  act  of  September  19, 1890,  the 
Government's  improvements  were  carried  on  under  several  separate 
projects,  upon  which  a  total  of  $240,169.69  had  been  expended.  By 
that  act  all  these  projects  were  consolidated. 

The  present  project,  adopted  September  19,  1890,  says  the  above 
report,  provides  for  obtaimng  a  channel  80  feet  wide  and  9  feet  deep 
at  mean  low  water  through  the  whole  extent  of  the  waterway,  to  be 
improved  by  the  United  States  at  an  estimated  cost  of  $306,667.08, 
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The  money  equivalent  of  these  shares  was  as  follows : 

United  States,  800  shares,  at  $250 $200,000 

State  of  Virginia,  760  shares,  at  $250 190,000 

Individuals,  384  shares,  at  $250 96, 000 

Total , 486, 000 

The  Dismal  Swamp  Canal  Company  continued  to  operate  the  canal 
until  it  was  taken  possession  of  by  tne  United  States  Army  in  1862. 
The  United  States  held  possession  through  an  agent  of  the  Secretary 
of  the  Treasury  until  the  close  of  the  war,  using  it  to  transport  troops, 
munitions  of  war,  and  stores.  At  the  close  of  the  war  the  works  were 
surrendered  to  the  company.  It  appears,  however,  that  in  1867  a 
deed  of  trust  was  executed  for  all  the  property  of  the  company.  At 
a  meeting  of  the  stockholders  held  November  5,  1866,  at  which 
the  Government  was  represented  by  proxy,  the  president  and 
directors  of  the  company  were  authorized  to  borrow  such  an 
amount  of  money  as  in  tneir  judgment  was  necessary  to  improve 
the  canal  and  pay  the  debt  of  tne  company,  not  exceeding  $200,000; 
to  issue  bonds  to  that  amount  bearing  interest  not  exceeding  8  per 
cent  per  annum,  and  to  pledge  the  entire  works  of  the  company 
for  payment  of  said  bonds.  In  pursuance  of  this  authority  and  of  the 
sanction  subsequently  obtained  from  the  legislatures  of  Virginia  and 
North  Carolina,  the  president  and  directors  issued  200  bonds  in  the 
name  of  the  company  of  $1,000  each,  payment  twenty  years  from 
July  1,  1867,  and  executed  a  deed  of  trust  of  that  date  conveying  to 
certain  persons  in  trust  the  entire  canal  property  of  the  company  to 
secure  tne  payment  ot  the  bonds  so  issued.  By  tne  terms  of  tnis  deed 
the  trustees  were  required,  on  default  in  the  payment  of  the  principal 
and  interest  on  any  part  of  the  said  bonds,  on  the  request  or  any  one 
or  more  of  the  holders  thereof,  to  dispose  of  the  trust  propertv  at  public 
auction  or  private  sale  for  cash  or  on  responsible  credit,  fey  supple- 
mentary deed,  executed  February  10,  1869,  by  authority  of  a  meeting 
of  the  directors  of  the  company,  it  was  made  imperative  upon  the 
trustees  from  the  proceeds  of  sale  to  pay  immediately  to  the  bond- 
holders the  principal  and  accrued  interest  of  the  bonds,  "  whether  said 
principal  be  then  due  or  yet  to  become  due." 

On  July  1,  1877,  the  company  was  in  default  on  these  bonds  for 
interest  to  the  amount  of  $52,000.  On  April  4,  1877,  a  majority  of 
the  bondholders  had  made  demand  in  writing  upon  the  trustees  for 
the  sale  of  the  property  under  the  above-mentioned  deeds  of 
trust.  A  called  meeting  of  the  bondholders  and  trustees  was 
held  and  a  resolution  adopted  requesting  the  Secretary  of  the 
Treasury  to  make  an  examination  of  the  affairs  of  the  company,  and 
if  he  should  agree  to  recommend  to  Congress  to  appropriate  a  suffi- 
cient amount  to  put  the  canal  in  order,  or  by  some  other  measure  to 
save  the  interest  of  the  United  States,  amounting  to  nearly  $1,0C0,000, 
the  trustees  should  be  authorized  to  postpone  the  sale.  As 
the  United  States  was  the  owner  of  a  large  interest  in  the  canal,  to  wit, 
800  shares  representing  $200,000  at  par  value,  appropriated  by  Con- 

fress  in  1826  and  1829,  the  Secretary  of  the  Treasury  deemed  it  mcum- 
ent  to  protect  the  interests  of  the  Government.  He  therefore 
instructed  the  Solicitor  of  the  Treasury  to  make  personal  exami- 
nation into  the  affairs  of  the  company.  At  a  subsequent  meet- 
ing of  the  bondholders,  the  trustees  were  instructed  in  view  of  the 
favorable  response  of  the  Secretary  of  the  Treasury  to  postpone  the 


rL'.tli    t-i . 


yvr* t t\   "ij xIjs  i'rt 


«i.t*  tt  "in*  '.ait.  2:2  r_  t:--*r  ~  :«*  r*\r:.a**  **-;riiH2  *r  ■r.ir'-w:  r 
•"•liiititiT"  -.     14~*     "  ii*    v.; i  "■".-»*"    v  u-    .■■**' *t*-i    "      '  :**      ■■»::.v.i:'"r***     »2 

7ii*  ii****::-  i.:i:#*:u*  ■  ■   :a.^*  ■»*«*r,_  :"  •-•*"■«  ^**;   ;;  i  <  «i    t.-j.  *■  r_~*- i/ii'i* 
inu  ii*  " :   ■  wr~ .  u :;   : » : :• "  ■ ".  j  u ***r  ■   v  ii     i;-.-*  j  ;:::  i- ;   "  ii*   ■   »—.  •  ••  ■  i "  -*   : ;  t . ;:  i*    r  * .  ii* 
Z»:*5iuu    :»v  i.::.;       i_;a.     .   >;:  ;a;  ~       7':.:     ■■»;::a.:"      ;  :i:i   »*'•     v       .2. 
in.  *^*"':r-»':   1   :i*"«:    .r  ".->;■    .:;•»:   i.l  ~  *.i*  ;»■  •>!•""     r  v.r   -a/ia.   ■ 

••*r*.lill    "-•".:■:" -***-?.     V.ii'-.     Vtr        !•—■•..,».;     i.-_,.     "  i;  '  *  ;  i.liv-    2la.>     11     1  *■«*? 

.  '•**"•. u:i  :•::•*•  ia;-*r-  v  :•    f.-.j".v.i**:  "  :i*  ■■•-;#  it  -*  2a  ..»-    r    it*  .-   ■■-"  tie 
mil  .*  "i— :      i/'i.'-L    ..i.".;i.    .   ■;:  :u.2 "        ":.:■   '■../.    ■■••.:  :»i.:~    i.:*.  *n.*- 

"ir.-4-:    L    li***'l      r    ".-".:■"      V'l.i*".    Vi;-.        i"*"i  — *•.     ;;    *_*■'_    i/li.     •    r  "■  »*-  i.;i'.:* 

limit*  -Kim":\iL<<+'*~  \j_  u<-'>V-'-\i>':  '  ii*  •■  !-:•!•  1  ■-  ;a.:ii*  »"  -  ;•*.  1,1a.* 
Iruir-iii.Hi:   "1:2a.  1.21 :       i-"      «::.:u.;~    v.i-  :••■•—*■;"    .    1*  :i;o*r  v  :.«•-. 

*  11*  ':li:u  -t*    »>ri'jj:.      7*...       '".::«"."  ;•  'v    *v"_:      .1-  ••».:;i.   t;«i   1..    ~* 

IP";!";*!"""  l.ld    l.*  "■'.♦".■.•" -'*..  1. '-•■*■  .'   :'   l   '    'T*  '"l\«  **.    ■"•■l     "'.    ll".il'*?  «••'■".•  "12 

".-l." !-!     r  "  ii*      .*.:::. a       ■:••    vi.r  ■    :■*    ■"■.•-~  "in      ..:»  •■    '  ii-    "  •■■••■  ■  *=..:*** 

,r  1  ;i*«**l  »  ".•";:»r  ••  y_.  •— _'i  _'*  '  "•••".".'  "  "i-  *  «•  ■:»-■••  »  1  •■  'll.'.ii.".' 
"ilt*  *.»i:*",l:l:^,T'  ;;..,_  ,*  :  r*  ■  V"  ■  i  ■  1— 1  •' 1 "  ■  r.  •  -  ».;  ■  :.i  "t*  V  i.f". 
1121"    ".»*    !•*'         »"*  1     1"       "•-    •■  i*.  ~  •■"  i.-.f*  !•-  11.        7'"!i      1  ".!•*   *•*'■*"  1  r.    i.:.«. 

■jr  *"!:•*?»    *  ::i~    ;.:•  r.      '.r  1    •  ■  »2  "  - '  1  "r  -    '  it-   :  'nil-1'    ■■  '*.i ".nz.  ~    -Jia..    "h 

11.—         U"  11:  r'   »"  -. 

J\i»i:i* •?«:.. — 7"ii*  *■•*/.. :n".  ■  .      1''  ■  1  ..".>■       •*  * ".    •'     m    .••-■: ir1***1:  "■»* : 
)»"   1    .  •  ».  i:*.n.'^     ■      ii*   :u.9  "  1   .i-     •    "■ .   »     -u  1     t  .     «:   v  *.j  :  j.-   •■  »'.:- 

Hi  II    *r    r*\.       7'"i*  ".l'.-j:     .-■'■"    :■    •**.■• "  " -J  "_'  "    ".'■  '".IjI'*    ■••".!> 

Liii-iir. '.:i!i    "      *-    M      M      '»*•!. '".:■_     .".■-■•■-*     1      "     >•■•    ■:*■:-.    isi'i/n* 

•  in  ia.*"  1. ill  •  1. "       7  ii-   ■    1.  :u.".  ~   .    1  ."".■  ••■.:.-  .".■■■::'  i\  -".«  ,*'-r-> 

7'ip    it  -.-     -1. ■"".. i".v-     -  :  * •*'■..■•—     :.'■      *.»-     --l .  : . .".  ■  ■•*    •    ■::■.:  11.;  " 

iip  mi*    ;>l  r   "  :_• 1."     1.     *"-'"■  ■-  -■  ■*  -i  .'-•■-!  .  '*">  "1".'  «;:* 

IT*     1M  HI    lV 


.  I//..-  — _  ;i*  %i    **  ■    *   ■_     ■'    -.-.•*■:•   i.\>:    j,i.".   1*-    1"-    ••'■   "  1" 

il    -ili***r     r      :»*    •■  .;:  ;;i.;  - 

•  i.'f    i."*    •■  '.t*"-  ** .     •'    '  i»*       •"..;.  1. .•     ■'    * v      ■  ■.     .*'-'  - 

*rii*T          7 '.!*-•*    i."-    1.  "    ■.»    v 


..  ai'i-'.     ■    :  .i-  ....         .  .■■■■         ..    ..  •          -     ■      .        ■  :  ■■■ 

Ay**u»mi.    ;■!'.;  z     i;«"    v  1  ■       _"  1  •-    ■"■*■..    --      \  "■•    1  "i-  ■■:!;  "     "»: 

.  il?-   ;n»ii    ::  "i1'  ■.:•";.".; .    11   '     •*  "  .  \  ~  ■    ■  -s  .■-        ■'  "     -       ii-   1  '.'■  ■■.:: 

iL-     'i    'a.'i1      :■    "1     :•*"      "1      t  .  "  1  :•  ■•      "  •■"    :  11  .'      "■:.'..       7"i.-    1 

mini      »i    1;  -'-.■  -  »!■-"     [•  :      ■  ■  ■*         l .   "■       ■  •  .        ■■-■;■     -i-- 

vi :»*?*.  u*  ;»li;:i    vi. i- 1   .     .■    i_     '.!—■.. 1.  !.•*•■-. "..!  **  •  *      ■    !■■•:" 


1  It^jnr"   "   "UH   "i*-,Tir.4""    *     .:■•    "*  "-:u-t::"'     ."■■:.:     "i!- -"u :       I.:.-^i;:"  •    .■  -  l::ii*-';i 


294  REPORT  OF  T£B  INLAND  WATERWAYS  COMMISSION 

linear  foot.  Tugboats  60  feet  in  length  or  less  are  charged  $5  each 
trip,  and  there  is  a  graded  charge  up  to  those  125  feet  in  length, 
which  pay  $20  each  trip.  A  statement  in  the  toll  sheet  shows  that 
upon  application  to  the  office  of  the  company  in  Baltimore  boats  ply- 
ing regularly  through  the  canal  are  allowed  half  rates  on  tugs  with 
tows. 

The  toll  sheet  specifies  rates  charged  on  various  commodities.  The 
canal  has  no  classification  of  freignt.  Taken  at  random  from  the 
toll  sheet,  the  toll  on  the  following  articles  of  merchandise  is  as 
follows: 

Bricks per  1,000 ..  $0. 40 

Buggies: 

Set  Tip each. .      .  75 

Packed per  100  pounds. .      .  15 

Cotton per  bale. .      .  15 

Corn per  bushel. .      .0075 

Coal per  ton  (lone). .      .  20 

Cotton  ties per  bundle. .      .  03 

Fertilizers  or  all  material  for  fertilizer per  ton  (long). .      .  20 

Horses  and  mules each. .      .  50 

Ice per  ton  (short) . .      .20 

Lumber,  sawed,  of  all  kinds per  1,000  feet. .      .  45 

LogB,  when  loaded  in  vessels: 

Pine  or  gum per  1 ,000  feet  B.  M. .      .55 

Ash do 80 

Juniper do 80 

Cyprus do 80 

Poplar do 80 

Oak do 80 

Lime per  ton  (long). .      .  20 

Oil per  barrel. .      .  10 

Oysters per  bushel. .      .  025 

Piling: 

Pine < per  linear  foot. .      .  005 

All  other  kinds do 0075 

Peanuts per  bag. .      .  025 

Potatoes: 

Per  barrel 03 

Per  bushel 01 

Railroad  ties,  all  kinds each. .       . 02 

Hails,  juniper  and  pine,  split .- per  1 ,000. .     5.  00 

Shingles: 

6-inch per  1  000. .       .  15 

5-inch do 12 

4-inch do 10 

Staves do 50 

Telegraph  poles: 

25  ieet  and  less each . .       .10 

Over  25  feet per  linear  foot . .       .  005 

Watermelons per  100. .       .  25 

W<xHi per  cord . .       .25 

All  articles  not  specified  in  the  regular  toll  sheet  are  charged  2$ 
cents  per  100  pounds. 

Hides  and  regulations  of  the  canal. — Among  the  rules  of  the  com- 
pany, one  prohibits  sailing  vessels  from  sailing  through  the  canal; 
another  pronibits  any  vessel  from  passing  through  the  canal  at  a  rate 
exceeding  5  miles  an  hour,  except  by  permission  of  the  superintend- 
ent in  writing.  The  superintendent  of  the  canal  directs  the  movement 
of  all  vessels.     It  is  stated  that — 

for  the  better  accommcxlation  of  vessels  passing  each  other,  recesses  have  been  pro- 

vided  every  alternate  mile.     If  found  advisable,  the  officer  in  charge  of  locks  will 

notify  vessels  leaving  his  lock  of  about  the  recesses  he  will  meet,  the  tows  and  vessels 
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Transportation  agencies  on  canal. — Among  the  agencies  operating 
on  the  canal  are  the  Dismal  Swamp  Steam  racket  Company  and  the 
Virginia-Carolina  Inland  Steamship  Company  (Le  Roy  Steamboat 
Company).  The  former  concern  hauls  all  kinds  of  freight  and  runs 
between  Elizabeth  City  and  Norfolk,  touching  at  intermediate 
points.  The  line  is  said  to  be  run  in  connection  with  the  Norfolk 
and  Southern  Railroad,  and  in  open  competition  with  independents. 
The  latter  company  is  incorporated,  having  a  capital  stock  of  $100,000. 
The  company  operates  through  the  Albemarle  and  Chesapeake  and 
the  Dismal  Swamp  canals  and  on  various  rivers  and  sounds  of  North 
Carolina. 

Regarding  traffic  and  the  transportation  agencies  on  this  canal,  the 
following  statement  is  made  by  Mr.  John  Upshur,  formerly  clerk  of 
the  Virginia  State  Corporation  Commission: 

The  resources  of  the  country  through  which  the  canal  passes  would  not  justify  the 
maintenance  of  the  canal  without  through  business,  timber  from  the  Swamp  tributary 
to  the  canal  to  a  large  extent  having  been  cut  out  and  railroads  having  been  built 
through  the  Swamp.  The  railroads  seem  to  be  a  means  of  transportation  for  such  timber 
as  is  grown  in  the  Swamp.  The  canal,  however,  furnishes  a  way  to  markets  for  large 
rafts  and  barges  of  timber,  principally  logs  from  North  Carolina.  The^e  logs  are  used 
largely  at  Richmond,  Va.,  by  the  cedar  works,  and  some  go  to  the  eastern  markets, 
Philadelphia  and  Baltimore.  The  greatest  tonnage  through  the  canal  is  that  toward 
Norfolk,  the  boats  from  North  Carolina  returning  empty  for  loads.  The  tonnage  is 
made  up  chiefly  of  forest  products.  Formerly  a  freight  boat  was  operated  between 
Norfolk  and  Weldon,  N.  C,  taking  in  Elizabeth  City  intermediate,  but  I  believe  this 
line  has  been  bought  up  by  the  railroads. 

The  owners  of  the  canal,  or  the  Canal  Company,  are  in  no  sense  common  carriers,  but 
furnish  a  highway  for  commerce,  and  their  waters  are  open  to  boats  of  suitable  draft, 
operated  by  anybody  paying  tolls.  The  Richmond  Cedar  Works  own  tugboats  and 
barges  which  are  used  to"  bring  logs  to  Richmond  to  be  manufactured  by  them  into 
wooden  ware.  They  only  carry  for  themselves  in  order  to  control  their  supplies. 
There  are  various  independent  transportation  companies  operating  barges,  towed  by 
tugs,  and  are  hired  out  for  carriage  of  any  freight  that  may  offer.  Small  sailing  vessels 
operate  through  the  canal  between  Norfolk  and  points  in  the  Albemarle  and  Pamlico 
sounds  and  the  rivers  of  North  Carolina. 

Besides  the  packet  lines  mentioned  above  there  are  the  various 
agencies  engaged  in  towing  rafts  and  barges.  All  the  local  business 
of  towing  through  the  canal  is  done  by  Hudson  &  Bros.,  of  Norfolk, 
who  are  the  towing  agents  of  the  Lake  Drummond  Canal  Company. 
Hudson  &  Bros,  occupy  about  the  same  relation  to  this  company  as 
exists  between  the  Albemarle  and  Chesapeake  Canal  Towing  Com- 
pany and  the  Albemarle  and  Chesapeake  Canal  Company.  A  shipper 
at  Newbern  says: 

No  regular  schedule  freight  lines  operate  through  the  canal,  but  the  ship  brokers  at 
Norfolk  and  other  cities  notify  the  captains  and  they  put  the  boats  in  the  place  *  *  * 
and  we  don't  know  whether  the  carrier  is  an  individual,  a  corporation,  or  a  partnership. 
My  idea  in  they  are  mostly  individual  owners  of  the  boat,  and  often  the  captain 
is  part  owner. 

Competition  on  the  canal. — Severe  competition  from  railroads  has 
been  encountered  by  the  Virginia-Carolina  Inland  Steamship  Com- 
pany (Le  Roy  Steamboat  Company) •  The  character  of  this  com- 
petition and  the  methods  adopted  by  the  railroads  to  drive  this  line 
out  of  business  through  the  operation  of  the  steamer  Newton  of  the 
Dismal  Swamp  Steam  Packet  Company,  is  indicated  below.  Mr.  Le 
Roy,  president  and  general  manager  of  the  Virginia-Carolina  Inland 
Steamship  Company,  slates  as  the  reason  that  his  company  has  been 
able  to  continue  business  that  the  owners  of  the  line  are  wholesale 
grocers  and  began  the  carrying  business  with  one  boat  to  carry  their 
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be  made  from  Norfolk  we  notify  ship  broken  artd  they  find  the  carrier  to  bring  our 
supply.  We  are  very  dependent  on  the  canals,  because  steamers  can  not  bring  goods 
in  bulk,  and  we  would  have  to  go  to  the  expense  of  having  it  sacked. 

Evidence  to  the  same  effect  was  furnished  by  a  lumber  operator 
of  Elizabeth  City,  who  said: 

The  opening  of  this  waterway  has  had  a  decided  tendency  to  keep  railroad  rates  on  a 
level.  I  am  afraid  the  new  railroad  syndicate  will  get  control  of  it.  It  has  been 
thoroughly  shown  that  it  lowers  railroad  rates.  Flour  was  15  cents  per  barrel  by 
railroad,  and  when  waterways  were  opened  it  went  down  to  8,  and  I  think  it  is  now  10. 
We  are  on  a  basis  of  4  cents  per  hundred  by  rail  from  here  to  Norfolk  on  manufactured 
lumber,  or  about  $1.26  per  1,000  feet.  By  water  it  would  be  $1.10.  Barge  loads  of 
manufactured  lumber  make  more  bulk  than  we  usually  sell,  but  when  wholesale 
dealers  in  Baltimore  and  Philadelphia  want  it  in  large  quantities  it  goes  by  barge. 

He  stated  that  the  policy  of  the  Norfolk  and  Southern  road  has 
been  to  drive  out  competition  through  the  canal : 

They  have  put  many  companion  out  of  business  and  have  worked  hard  to  keep  out 
the  J.  H.  Le  Roy  Company,  and  have  followed  him  with  boats.  They  have  cut  the 
rates,  but  Le  Roy  has  Been  able  to  hold  out.  The  railroad  would  run  ooats  at  a  loss, 
so  I  understand,  to  destroy  competition.  It  was  cheaper  to  do  this  than  to  buy  the 
canal.  The  Norfolk  and  Southern  some  years  ago  brought  cotton  from  some  point  on 
the  Atlantic  and  North  Carolina  Railroad,  say  Kinston,  to  Newborn,  shipped  it  on 
their  boats  to  Elizabeth  City,  unloaded  it  hen!,  and  loaded  it  on  cars  and  tnen  took  it 
to  Norfolk  for  $1  per  bale.  From  other  points  on  Albemarle  Sound  and  tributary 
rivers,  when  the  distance  was  no  moro  than  half,  but  there  was  no  competition,  they 
charged  from  $1.25  to  $1.50  per  bale. 

MINOR  CANALS 

Other  canals  of  minor  importance  in  North  Carolina  are  the  Fair- 
field Canal  and  the  Newborn  and  Beaufort  Canal.  The  former  is  a 
short  canal,  about  4  miles  long,  in  Hyde  County  between  Fairfield, 
N.  C,  and  the  Alligator  River.  It  nas  considerable  local  impor- 
tance, passing  through  a  rich  farming  country  having  no  railroad 
facilities.  One  boat^  the  steamer  Alma,  trading  under  the  name  of 
the  Fairfield  and  Elizabeth  City  Transportation  Company,  uses  the 
canal  as  a  part  of  its  regular  weekly  route  between  Elizabeth  City 
and  Fairfield.  The  canal  is  also  used  by  an  occasional  sailing  vessel. 
The  steamboat  company  prorates  with  the  Norfolk  and  Southern 
Railroad  at  Elizabetn  City.  The  depth  of  the  canal  is  about  6  feet, 
which  seems  to  bo  deep  enough  to  answer  tho  purposes  of  the  trade. 
Corn  is  moved  between  the  middle  of  November  and  March  and 
makes  a  busy  season  for  tho  boat.  Tho  Albemarle  and  Chesapeake 
Canal  Company  is  said  to  be  a  large  stockholder  in  the  Fairfield 
Canal  Company,  and,  with  the  owner  of  the  steamer  Alma,  is  believed 
to  hold  a  majority  of  the  stock. 

The  Newborn  and  Beaufort  is  a  small  canal  3.2  miles  long  owned  by 
the  Newborn  and  Beaufort  Canal  Company,  and  is  controlled  by  the 
Albemarle  and  Chesapeake  ('anal  Company  through  stock  ownership. 
It  connects  the  head  of  Clubfoot  Creek,  which  empties  into  the  Neuse 
River,  with  the  head  of  Harlowe Creek ,  a  tributary  to  the  Newport  River, 
thus  formingpart  of  the  40  miles  of  waterway  between  Newbern  ana 
Beaufort.0  Tne  annual  report  of  the  Chief  of  Engineers,  U.  S. 
Army,  1906,  p.  1152,  says  of  this  canal  that  the  corporation  owning 
it  does  very  little,  if  anything,  in  the  way  of  maintenance,  and  that 
the  United  States  makes  no  expenditures  on  this  canal,  and  makes 

"  Report  of  Chief  of  Engineers,  1906,  part  1.  p.  260. 
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There  are  a  number  of  other  short  navigation  canals  in  the  State, 
of  small  importance.  In  former  years  there  were  quite  a  number 
of  navigation  canals  in  the  Red  River  Valley  constructed  around 
obstructions  in  the  main  channel  of  the  river  to  connect  the  pools  of 
clear  water  above  and  below  the  obstruction,  but  these  have  all 
passed  out  of  use  since  the  building  of  levees  and  the  confinement 
of  the  waters  of  the  Red  River  to  the  main  stream.  There  are  also 
quite  a  number  of  irrigation  canals  in  the  State,  many  of  which  are 
of  considerable  length  and  section,  operated  in  connection  with 
pumping  plants  of  large  capacities,  most  of  which  will  perhaps 
ultimately  develop  into  navigation  as  well  as  irrigation  canals. 

NEW    BASIN    CANAL 

Description. — This  canal  is  now  owned  by  the  State  of  Louisiana. 
It  is  6.70  miles  in  length,  with  no  locks,  and  extends  from  Rampart 
street,  between  Julia  street  and  Howard  avenue  in  New  Orleans,  to 
Lake  Pontchartrain.  The  canal  is  8  feet  deep  and  100  feet  wide. 
New  Orleans  is  the  only  town  served  by  it. 

Control.— The  canal  Is  managed  by  a  board  of  control,  of  5  mem- 
bers, appointed  by  the  governor,  the  members  of  which  act  gratui- 
tously. A  superintendent  and  otner  officers  are  also  appointed  T>y  the 
governor.  Tne  board  of  control  and  the  superintendent  make  biennial 
reports  to  the  governor. 

Towing. — Towing  on  the  canal  is  done  by  two  towboats  owned 
by  the  State.  A  toll  of  30  cents  per  ton  on  the  gross  weight  includes 
the  towing  of  the  vessel  or  barge  from  the  mouth  of  the  canal  to  its 
mooring  place,  and  back  to  the  mouth  of  the  canal  when  unloaded. 

Equipment  and  traffic. — The  class  of  craft  plying  on  the  canal 
consists  of  small  sailing  vessels  and  barges.  The  work  of  handling 
barges  on  the  canal  is  getting  heavier  every  year,  since  the  barges 
are  "being  built  larger  all  the  time."a  This  towing  is  done  by  the 
two  tugboats  referred  to  above,  the  Meta  and  the  JV.  S.  Hoskins,  of 
33  gross  and  6  net  tons  and  24  gross  and  12  net  tons,  respectively. 

Tne  average  tonnage  of  the  barges  is  from  90  to  100  tons. 

During  the  period  from. May  1,  1904,  to  March  31,  1906,  there 
were  6,298  arrivals  in  the  canal  and  6,119  departures.  Receipts  of 
produce  during  the  same  period6  amounted  to: 

Molasses barrels . .  473 

Wool bundles. .  312 

Hides 951 

Clay barrels. .  22,  390 

Cotton  seed sacks. .  39,  548 

Cotton bales..  11,894 

Lumber feet. .  104, 002, 000 

Wood eords. .  31, 197 

Brick thousands. .  18, 125 

Sand barrels . .  2,  410, 130 

Shells do. ...  665, 100 

Charcoal do. . . .  872, 115 

Tar do 198 

Moss bales..  153 

Shingles thousands. .  9, 210 

Laths do. ...  7, 337 

Staves 1 .  131, 460 

o  Report  of  board  of  control,  1904-1906.  p.  5. 

h  Compiled  from  Report  of  Superintendent,  1904  1906. 
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and  connects  with  Bavx>u  St.  John,  which  empties  into  Lake  Pont- 
chartrain  at  Spanish  Fort.  The  artificial  waterway,  or  canal  proper, 
is  about  2.5  miles  long;  the  Bayou  St.  John,  from  the  point  where 
the  canal  enters  it,  extends  4  miles  to  Lake  Pontchartrain,  making 
a  length  of  about  7  miles.  As  in  the  case  of  the  New  Basin  Canal, 
the  only  town  served  is  New  Orleans.  The  width  of  the  canal  at  the 
water  line  is  55  to  65  feet,  and  the  width  at  the  bottom  is  approxi- 
mately the  same.     The  depth  is  about  7  feet.     There  are  no  locks. 

Control. — The  canal  is  owned  and  operated  by  the  Carondelet 
Canal  and  Navigation  Company,  a  private  corporation  organized 
under  the  authonty  of  the  Louisiana  legislature  by  act  of  March  14, 
1857.  Act  74  of  1858  (37  An.  100)  provides  that  the  canal  shall  revert 
to  the  State  in  1908.°  The  officers  of  the  company  are  George 
Lhote,  president;  Fritz  Jahncke,  vice-president;  W.  P.  Nichols,  sec- 
retary, and  J.  M.  Lamar,  superintendent,  all  of  New  Orleans,  La. 
The  directors  are  L.  S.  Berg,  W.  C.  Dufour,  A.  J.  Rossi,  J.  V.  Roca, 
W.  H.  Demoruelle,  Victor  fiemoruelle,  George  Lhote,  Fritz  Jahncke, 
and  Ivy  T.  Preston,  all  of  New  Orleans. 

In  the  schedule  submitted  by  the  company  it  is  stated  that  the 
amount  of  common  stock  authorized  is  $500,000,  of  which  $214,000 
has  been  issued.  There  is  no  preferred  stock  nor  bonds  or  other  indebt- 
edness. In  recent  years  the  amounts  and  the  rate  of  the  dividends 
Said  have  been  as  follows— 1896,  $4,280,  2  per  cent;  1897,  $6,420, 
percent;  1898,110,700,  5  per  cent;  1899,  $6,420,  3  per  cent;  1900, 
$4,280,  2  percent;  and  1902,  $3,210,  1J  per  cent. 

In  tne  office  of  the  attorney-general  of  Louisiana  is  a  report  made 
by  a  master  in  chancery  on  complaint  of  minority  stockholders  that 
the  San  Francisco  (Frisco)  Railroad  was  getting  control  of  a  majority 
of  the  stock  and  building  their  railroad  on  the  canal  property.  This 
matter  was  never  brought  to  issue. 

Towing. — The  motive  power  in  use  on  the  canal  is  steam,  the 
canal  comnany  owning  and  operating  one  small  steam  tug  for  towing 
vessels.     They  say  in  their  schedule: 

We  operate  a  steam  [tow  boat]  not  for  profit,  but  simply  for  the  accommodation  of 
our  patrons,  and  charge  simply  enough  to  cover  operating  expenses  and  depreciation 
on  tne  vessel. 

The  tolls  are  30  cents  per  gross  admeasured  ton,  which  includes  tow- 
ing from  the  mouth  of  tne  canal  to  destination  on  the  canal  and  back. 
A  5  per  cent  reduction  from  this  rate  is  made  if  paid  in  ten  days. 
Prior  to  1878  this  charge  appears  to  have  been  60  cents  per  ton;  in 
1878  it  was  reduced  to  35  cents  per  ton,  and  the  present  rate  has  been 
in  effect  since  1902. 

Equipment  and  traffic. — The  canal  company  is  not  engaged  in  trans- 

Sortation.     In  addition  to  the  steam  tug,  a  barge  boat  and  a  pile 
river  are  also  owned  by  the  company.     The  company  owns  no  ware- 
house, but  does  own  some  real  estate  exclusive  of  the  canal. 

In  reply  to  the  query  by  the  Bureau  of  Corporations  regarding  the 
total  tonnage  carried  through  the  canal  in  1904  and  1905  the  company 
replied:  "We  have  no  control  over  cargoes  and  can  not  answer  tnis.*' 
The  New  Orleans  Times-Democrat  of  Sunday,  September  1 ,  1907,  how- 

a  History  of  New  Basin  Canal  and  Shell  Road,  by  Henry  L.  Favrot.  p.  52  included  in 
Report  of  Board  of  Control  and  Superintendent  of  New  Basin  Canal,  189G-98. 
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between  the  corporation  and  the  State  as  to  the  date  of  the  expiration 
of  the  charter,  tne  State  officials  maintaining  that  it  would  expire  in 
1907  and  the  corporation  that  the  charter  expires  in  1908.  This,  how- 
ever, is  mere  detail,  as  the  canal  will  revert  to  the  State  and  become 
State  property,  and  is  likely  to  be  operated  as  the  New  Basin  Canal 
is  now  operated. 

General. — The  Old  Basin  Canal  is  paralleled  bv  the  New  Basin 
Canal,  whose  rules  and  regulations  are  practically  tne  same.  Neither 
of  these  canals  is  an  important  factor  in  transportation  at  present. 
Only  light-draft  vessels  can  navigate  their  waters,  and  as  they  do  not 
connect  with  the  Mississippi  River  their  transportation  is  limited  to 
products  that  are  brought  from  the  shores  of  Lake  Pontchartrain  and 
the  surrounding  country  to  the  city  of  New  Orleans,  it  all  being  simply 
local  trade. 

BARATARIA  AND  LAFOURCHE  CANAL 

Description. — The  Barataria  and  Lafourche  Canal, generally  known 
as  Company  Canal,  is  owned  by  an  individual,  Mr.  K.  R.  Barrow,  of 
Westwego,  La.  The  canal  proper  extends  from  the  Mississippi  River 
at  Westwego,  La.,  just  above  and  opposite  New  Orleans,  for  about  7 
miles  to  Bayou  Barataria.  Passing  through  the  canal  and  various 
bayous  and  lakes,  small  boats  can  reach  Houma,  La.j  a  distance  of 
about  57  miles,  including  about  22  miles  of  artificial  waterways. 
The  system  of  water  communication  passes  through  the  parishes  of 
Jefferson,  Lafourche,  and  Terrebonne  and  includes  the  bayous  Bara- 
taria, De  Allemands,  Lafourche,  and  Terrebonne.  It  is  open  to 
navigation  for  the  entire  year. 

At  present  craft  can  go  as  far  as  Houma,  La.  Preparations  are  be- 
ing made  to  cut  a  connecting  link  between  Bayou  Terrebonne  and 
Bayou  Black  at  the  town  of  Houma.  This  when  completed  will  fur- 
nish a  through  route  to  Morgan  City. 

The  width  of  the  canal  proper  is  45  feet,  with  a  depth  of  6  feet. 
The  canal  was  constructed  about  1830.  There  is  one  lock,  connecting 
with  the  Mississippi  River.  This  lock  can  accommodate  vessels  or 
160  feet  length,  25  feet  beam,  drawing  6  feet  of  water. 

Control. — As  already  stated,  the  canal  is  owned  by  R.  R.  IJarrow 
of  Westwego,  Jefferson  Parish,  La.  Mr.  Barrow  states  that  the  canal 
is  not  leased  to  any  railroad  company,  nor  do  the  railroads  prorate. 

Towing  —  Craft  on  the  canal  are  propelled  by  gas,  steam,  and 
sail.  No  job  towing  company  appears  to  operate  exclusively  on  the 
canal.  Mr.  Barrow  says,  "We  operate  no  boats;"  and  in  reply  to  the 
query  whether  any  of  the  transportation  agencies  operating  on  the 
canal  are  connected  with  railroads,  he  replied,  "We  know  of  none. 
We  charge  for  use  of  canal  and  have  nothing  to  do  with  the  operation 
of  the  boats  using  canal." 

Equipment  and  traffic. — The  rate  of  toll  is  50  cents  per  gross  ton, 
but  special  rates  are  made  to  boats  that  make  regular  trips.  No  toll 
sheets  are  published. 

Regarding  freight  charges,  the  statement  is  made,  "All  rates  on 
freight  carriers  are  governed  by  the  railroad  commission  of  this  State" 
(Louisiana). 

No  record  is  kept  of  the  annual  tonnage  movement  through  the 
canal.  The  canal  freight  consists  mainly  of  lumber,  sugar,  moss, 
molasses,  produce,  fish,  oysters,  and  game.     In  1904,  the  chief  State 
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or  other  securities.  Not  long  after  the  organization  of  the  Lake 
Borgne  Canal  Company  it  leased  the  canal  with  all  its  property, 
privileges,  and  franchises  to  one  William  J.  Kelly,  with  an  option  of 
purchase  to  the  lessee,  by  lease  to  begin  Octooer  1,  1903,  and  to 
continue  for  a  term  of  twenty-five  years.  Kelly  assigned  his  interest 
to  the  Southern  Transportation  Company,  which  was  by  consent  of 
the  Canal  Company  subrogated  to  all  the  rights  of  Kelly  under  the 
lease.  The  lease  recited  that  it  was  made  dependent  upon  the  exer- 
cise of  an  option  of  lease  held  by  the  Alabama  Barge  and  Coal  Company 
to  lease  the  canal  and  its  property,  said  option  running  until  January 
1,  1904.  At  a  meeting  held  Marcn  1,  1904,  the  directorsof  theCanal 
Company  adopted  a  set  of  resolutions,  which  after  reciting  that  since 
it  was  shown  that  considerable  time  must  elapse  before  the  canal 
could  be  properly  operated  under  the  lease,  since  the  development  of 
traffic  was  adverse  on  account  of  dullness  in  the  export  timber  trade, 
and  since  it  appeared  to  be  to  the  interests  of  the  Canal  Company  to 
take  such  action,  the  payment  of  rental  provided  for  the  first  tnree 
years  under  the  lease  was  suspended  and  was  made  subject  to  certain 
modified  terms  and  conditions. 

Some  time  prior  to  March  15,  1906,  the  Southern  Transportation 
Company,  which  proved  to  be  simply  a  couple  of  promoters,  went 
into  the  hands  of  a  receiver.  Mr.  Kelly,  the  original  lessee  of  the 
company,  was  made  receiver  and  proceeded  to  administer  the  affairs 
of  the  company.  A  special  agent  of  the  Bureau  of  Corporations  who 
visited  New  Orleans  in  May,  1906,  reported  that  the  affairs  of  the 
Southern  Transportation  Company  appeared  to  be  in  very  bad  shape, 
little  or  no  business  being  done  on  the  canal.  The  receiver  had  charge 
of  all  the  books,  and  the  secretary  of  the  Southern  Transportation 
Company  was  unable  to  furnish  any  information  regarding  tne  affairs 
of  the  company.  At  the  time  of  the  visit  of  the  agent  of  the  Bureau, 
the  Canal  Company  expected  to  take  charge  of  the  canal  in  October, 
1906.  No  dividends  nave  ever  been  declared  by  the  Lake  Borgne 
Canal  Company. 

Towing  and  toll  cliarges. — The  towing  and  toll  charges  on  the  Lake 
Borgne  Oanal  are  shown  in  the  rate  circular  as  follows: 

CRAFTS  CONTAINING  MATERIALS  OTIIKK  THAN  COAL,  LUMBER,  OR  TIMBER 

Enrolled  vessels,  propelled  by  their  own  steam,  30  cents  per  gross  registered  ton  for 
passage  through  canal  and  lockage. 

Enrolled  scnooncrs,  same  as  enrolled  steam  vessels,  as  above. 

The  tonnage  of  all  noncargo-carrying  craft,  such  as  dredges,  etc.,  will  be  charged  on 
outside  measurement  of  hull,  at  the  rate  of  30  cents  per  ton  of  100  cubic  feet. 

Barges,  when  empty  or  carrying  material  not  classed  on  this  rate  sheet,  will  be 
charged  30  cents  per  ton  of  100  cubic  feet,  based  on  outside  measurement  of  hull. 

Luggers,  pleasure  yachts,  and  launches,  under  30  feet,  passage  through  canal  and 
locks,  under  their  own  power,  one  way,  $3.  Above  30  feet  in  length,  10  cents  per  run- 
ning foot. 

Skiffs,  rowboats,  and  canoes  passed  through  canal  and  locks  during  regular  lockings, 
50  cents  each.     Special  locking,  $3. 

CRAFTS  CONTAINING  LUMBER  AND  TIMBER 

Crafts  laden  with  lumber  or  timber,  05  cents  per  M  superficial  feet,  with  right  to 
return  empty  free  of  charge,  immediately  after  discharging  cargo.  Schooners,  etc., 
having  on  board  less  lumber  at  (>5  cents  per  M  feet  than  amount  of  tolls,  if  charged 
according  to  their  tonnage  or  length,  as  the  case  may  be,  will  be  charged  according 
to  their  length  or  tonnage. 
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Capitalization  and  indebtedness. — Of  the  common  stock  2,476 
shares  of  a  par  value  of  $100  each  and  774  shares  of  preferred  stock 
of  the  same  par  value  were  outstanding  on  March  30,  1906.  The 
debt  of  the  company  consisted  of  two  outstanding  notes  amounting 
to  $13,500.  There  was  no  mortgage  debt.  The  assessed  valuation 
in  1903  was  $290,000. 

History . — As  early  as  1855  the  legislature  of  Louisiana  authorized 
the  construction  of  a  canal  in  St.  Bernard  Parish  to  connect  the  waters 
of  Lake  Borgne  with  the  Mississippi  River,  near  the  English  Turn, 
but  only  through  and  upon  the  plantation  owned  by  one  Stewart, 
the  grantee.  In  1868  a  corporation  known  as  the  Mississippi  %na 
Mexican  Gulf  Ship  Canal  Company  was  organized  to  open  the  canal 
under  the  franchise  granted  to  Stewart.  In  1873  the  property  was 
sold  on  execution  or  a  judgment  against  the  company,  and  after 
several  other  sales  it  was  sold  in  1881  by  the  State  for  taxes.  In 
April.  1884,  the  property  was  acquired  by  the  St.  Louis,  New  Orleans 
and  Atlantic  Canal  ana  Transportation  Company. 

In  1885  the  property  was  again  sold  for  taxes.  In  April,  1887,  it 
was  bought  by  the  St.  Louis,  New  Orleans  and  Ocean  Canal  and 
Transportation  Company.  In  1895.  the  property  was  again  sold  at 
sheriffs  sale  in  execution  of  a  judgment,  and  was  bought  by  one 
Wheelwright.  Subsequently  the  canal  property  was  acquired  by  one 
Sanders,  and  by  him  sold  to  the  Lake  feorgne  Canal  Company.  Its 
subsequent  history  is  given  in  the  foregoing  sections  of  this  sketch. 

CANALS  IN  OREGON 

The  canal  and  locks  at  Oregon  City.  Oreg.,  were  built  during  the 
years  1870-1872  by4be  Willamette  Falls  Canal  and  Locks  Company 
and  were  opened  for  traffic  in  1873.  They  were  sold  March  8,  1876. 
to  the  Willamette  Transportation  and  Locks  Company  and  again  sold 
in  1892  to  the  Portland  General  Electric  Company.  The  stock  of  the 
latter  company  is  now  owned  by  the  Portland  Railway,  Light  and 
Power  Company.  By  the  terms  of  the  State  legislative  act,  dated 
October  21,  1870,  the  State  could  have  taken  possession  in  1893  on 
payment  of  their  actual  value,  but  the  option  was  allowed  to  lapse. 

On  March  3,  1899,  a  board  of  United  States  engineers  was  ordered 
to  examine  the  locks  and  report  on  the  desirabilitv  of  their  acquisition 
by  the  United  States  Government.  It  is  from  their  report  tnat  this 
description  is  taken.  This  board  reported  in  favor  of  the  acquisition, 
provided  the  works  could  be  obtained  for  a  reasonable  sum.  They 
reported,  also,  that  they  regarded  $1,200,000,  the  price  demanded 
by  the  present  owners,  as  excessive.  The  cost  of  construction  was 
$600,000. 

The  locks  and  canal  consist  of  a  flight  of  4  locks  having  a  lift  of 
about  10  feet  each,  a  canal  basin  just  above  these  about  1,250  feet 
long,  and  a  guard-lock  210  feet  long  connecting  this  basin  with  the 
upper  level.  An  upper  entrance  about  1,000  feet  long  makes  the 
total  length  of  the  canal,  including  the  locks  and  entrance,  about 
3,500  feet.  The  lower  part  of  the  canal,  including  4  locks,  is  roughly 
cut  in  the  solid  rock,  and  wooden  fenders  are  placed  at  intervals,  to 

frotect  the  sides  of  the  vessels  passing  through  the  canal.  There  is  a 
>w  dam  along  the  crest  of  the  natural  fall  in  order  to  secure  an  even 
crest  and  to  raise  the  water  surface*  probably  not  over  18  inches  or 
2  feet. 
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Falls  Canal  and  Locks  Company  or  any  party  claiming  under 
them  to  keep  and  maintain  the  canal,  and  whose  consent  is  necessary 
for  any  repairs  or  improvements  unless  of  immediate  emergency. 
Boat  owners  using  the  locks  are  required  to  make  out  two  certified 
lists  of  freight  tonnage  and  passengers  passing  through  the  locks, 
one  of  which  shall  be  tendered  to  the  agent  of  the  locks  company 
and  the  other  to  the  secretary  of  the  board  of  canal  commissioners. 
Quarterly  reports  of  business  passing  through  the  locks  must  be  cer- 
tified by  the  locks  company  to  the  board. 

BOAT  TOLLS  AND  FREIGHT  TOLLS  ON  CANALS 

Certain  selected  boat  tolls  and  freight  tolls  exacted  by  such  of  the 
several  important  canals  as  charge  toll  are  repeated  in  the  following 
summarized  form.  A  noticeable  feature  of  this  compilation  of  tolls 
is  the  lack  of  uniformity  in  the  rates  of  charges  and  the  basis  on 
which  they  are  assessed.  An  examination  of  these  toll  charges  indi- 
cates one  of  the  important  reasons  for  the  decline  of  canals  as 
agencies  of  through  transportation  of  freight.  The  multiplicity  and 
aggregate  amount  of  boat  and  freight  toffs  through  the  canals,  say, 
from  the  sounds  of  North  Carolina  to  New  York  (Sty,  as  well  as  the 
uncertainty  in  fixing  liability  among  so  many  agencies  in  case  of 
damage,  renders  the  use  of  the  inside  route  by  through  lines  at 
present  impracticable.  No  thorough  analysis  of  these  charges  is 
nere  attempted.  It  should  be  noted  that  in  some  cases  the  toll  and 
freight  charges  are  not  separated,  and  in  others  that  only  the  toll 
charges  are  shown.  For  further  information  regarding  these  charges 
reference  should  be  made  to  the  section  on  tolls  shown  under  each 
canal  on  preceding  pages. 

Summary  of  Through  Boat  Tolls  on  Canals 
loaded,  exclusive  of  lockage 

Delaware  and  Raritan  Canal  (length,  44  miles;  66  miles,  inclusive  of  feeder). — Canal 
boats  and  barges  4  cents  per  mile.  Consort  towed  by  steamer  with  cargo  similar  to  steamer 
pays  same  boat  toll  as  steamer.  Sailing  vessels  loaded  with  melons,  fruit,  and  vege- 
tables, $2.28  each  way.  Steamers  with  merchandise  other  than  full  cargoes  of  fourth, 
fifth,  and  sixth  class  freight,  $20  in  addition  to  cargo  toll;  with  cargo  of  100  tons 
or  more  fourth,  fifth,  and  sixth  class  through  freight,  $2.28. 

Morris  Canal  (length,  106+  miles).— 'So  data. 

Lehigh  Canal  (length,  48  miles),  Delaware  Division  Canal  (length,  60  miles). — No  data. 

Schuylkill  Navigation  (length,  90  miles). — Boats  whose  cargo  toll  amounts  to  $15  or 
more  are  passed  free  of  boat  tolls.  Boats  whose  cargo  toll  is  less  than  $15:  One  way,  15 
miles  or  under,  $1.50;  one  way,  15  to  30  miles,  $2;  one  way,  30  to  60  miles,  $2.50; 
one  way,  over  60  miles,  $3. 

Chesapeake  and  Ohio  Canal  (length,  184+  miles). — No  data. 

Chesapeake  and  Delaware  Canal  (length,  1S+  miles). — Vessels  whose  cargo  toll  does 
not  exceed  the  empty  boat  toll  are  considered  empty  and  pay  empty  toll. 

Albemarle  and  Chesapeake  Canal  (length,  14  miles). — All  tolls  are  charged  on  eross 
tonnage  of  vessels,  with  the  following  exceptions:  Vessels  measuring  100  tons  or  less, 
loaded  or  partially  loaded,  25  cents  per  ton;  between  100  and  150  tons,  loaded  or  par- 
tially loaded,  18  cents  per  ton;  over  150  tons,  12  cents  per  ton.  Barges  are  charged 
according  to  number  of  square  feet,  surface  measurement.  Tugboats  from  60  to  125 
feet  in  length  are  charged  from  $5  to  $20  each  trip,  according  to  size.  Minimum 
amount  of  toll  on  any  vessel  $1.50. 

Upon  application  owners  of  tugboats  plving  regularly  through  the  canal  will  bo 
allowed  half  rates  on  tugB  with  tow.    This  doeB  not  apply  to  tugboats  without  tow. 
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8.  RELATION    OP   WATER  TRANSPORTATION    TO    RAIL- 
ROAD RATES 


WATERWAY  COMPETITION 

It  has  been  claimed  that  water  competition  is  a  safeguard  against 
exorbitant  charges  by  railroads  through  large  sections  of  the  country. 
It  is  undoubtedly  true,  at  any  rate,  that  water  competition  is  a 
potent  cause  of  local  discriminations  in  railroad  rates. 

The  importance  of  water  competition  depends  very  largely  upon 
whether  it  is  by  canal,  river,  lake,  or  ocean.  In  other  words,  it 
appears  to  vary  with  the  physical  characteristics  of  the  navigable 
waterways  employed  and  the  number  and  size  of  the  vessels  which 
can  be  used  thereon. 

Canals. — The  importance  of  canals  as  regulators  of  freight  rates 
is  much  less  than  formerly,  even  in  those  cases  where  the  canals 
are  still  in  use.  The  numoer  of  boats  in  use  on  the  Erie  Canal 
has  declined,  and  with  this  has  gone  a  decline  in  the  proportion  of 
traffic,  even  of  the  bulky  commodities  carried  by  canal.  Most  of 
the  canal  traffic  consists  of  ice,  lumber,  stone,  lime,  and  coal.  In 
1900  less  than  8  per  cent  of  the  flour  and  grain  received  at  New 
York  came  bv  the  canal.a 

In  1898,  Mr.  Carnegie,  in  speaking  before  the  Pittsburg  Chamber 
of  Commerce,  said : 

Such  has  been  the  progress  of  railway  development  that  if  we  had  a  canal  to-day 
from  Lake  Erie  through  the  Ohio  Valley  to  Beaver,  free  of  toll,  we  could  not  afford 
to  put  boats  on  it.  It  is  cheaper  to-day  to  transfer  the  ore  to  50-ton  cars  and  bring  it 
to  the  works  over  our  railway  than  it  would  be  to  bring  it  by  canal. 

Under  the  present  conditions,  with  slow,  small  boats,  the  Erie 
Canal  is  said  to  have  little,  if  any,  influence  ypon  rates.  On  the 
contrary,  canal  rates  on  grain  are  now  said  to  he  made  in  accord- 
ance with  the  rates  by  rail.  The  improvements  in  progress  will 
doubtless  increase  the  effectiveness  of  the  canal. 

The  following  tables,  however,  show  a  marked  difference  in  the  ton- 
mile  rate  from  New  York  to  canal  points  over  the  New  York  Central 
and  Hudson  River  Railroad  and  otner  lines  and  to  non-canal  points 
on  the  Pennsylvania  and  Lehigh  Valley  lines.  In  some  cases,  as 
in  the  Albany  rate  on  third-class  freight,  water  competition  seems 
to  have  compelled  a  rail  rate  little  more  than  half  as  high  in  pro- 
portion to  the  distance  as  the  Philadelphia  rate,  but  in  this  instance 
the  water  competition  is  by  river  anil  not  by  canal.  Inland  canal 
points,  however,  take  more  favorable  rates  than  are  made  by  the 
Pennsylvania  lines,  in  some  cases  the  ton-mile  rate  to  canal  points 
being  little  more  than  five-eighths  of  the  Pennsylvania  rate. 

o  Final  Report  of  Industrial  Commission,  page  434.  See  also  Report  of  the  New 
York  State  Committee  on  Canals,  1899,  and  Report  of  the  New  York  Commerce  Com- 
mission of  1900. 
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and  fall  of  water  in  the  river.  It  is  claimed  that  the  railroads  take 
traffic  at  unduly  low  rates  along  the  river  and  at  competitive  points 
generally,  and  recoup  themselves  by  high  charges  at  non-competi- 
tive points;  but  in  water  traffic  there  are  practically  no  noncom- 
petitive points,  and  steamboat  lines  are  compelled  by  the  necessities 
of  the  case  to  make  their  rates  with  some  regard  to  distance. 

The  Ohio-Mississippi  traffic  in  lumber  and  coal  has  not  declined, 
for  the  railroads  can  not  compete  for  this  business  when  coal,  for 
example,  is  carried  from  Pittsburg  to  New  Orleans  at  a  cost  of  less 
than  $2  per  ton,  or  less  than  1  mill  per  ton-mile ;  and  it  is  claimed 
that  $1  per  ton  or  even  less  will  cover  the  cost. 

Water  competition  on  the  small  rivers  of  the  South  is  of  compara- 
tively little  effect  under  existing  conditions.  It  limits  the  rates  to  some 
extent,  but  the  steamers  are  so  small,  the  service  so  irregular,  and 
the  insurance,  risks,  etc.,  so  great  that  the  railroads  practically  con- 
trol the  business.  Moreover,  it  appears  that  in  some  cases  the  steam- 
boat lines  are  controlled  by  the  railroad  interests,  while  in  other  cases 
there  is  a  division  of  the  business  which  leaves  the  steamers  only  a 
fixed  proportion  of  the  low-grade  freight.0 

Attempts  have  been  made  to  create  effective  water  competition  at 
Nashville  and  Chattanooga  without  much  success.  A  witness  before 
the  Senate  Committee  on  Interstate  Commerce  declared  in  1897  that 
there  was  no  more  water  competition  there  than  in  the  Rocky  Moun- 
tains. In  short,  it  appears  that  the  railroads  put  in  force  rates  so 
low  as  practically  to  drive  the  water  lines  out  or  business;  the  boats 
still  in  use  are  inadequate  to  handle  any  considerable  proportion  of 
the  traffic. 

The  Great  Lakes, — The  length  of  the  routes  on  the  Great  Lakes  and 
the  depth  of  water  (aided  by  channel  and  harbor  improvements),  has 
permitted  the  use  of  large  vessels  steadily  increasing  in  size  and  has 
correspondingly  reduced  the  cost  of  transportation.  This  has  resulted 
in  rates  of  freight,  which  on  some  commodities  are  far  below  the  pos- 
sibility of  railroad  competition,  and  on  other  articles  are  active  fac- 
tors in  determining  the  rail  rates  on  competing  lines.  The  advan- 
tages of  the  lake  routes  are  further  shown  by  the  fact  that  all  the 
important  trunk  lines  of  railroads  control  lines  of  vessels  operating 
on  the  Great  Lakes;  this  railroad  control  of  lake  lines  reducing  the 
effectiveness  of  the  water  competition  on  most  freight  except  ore  and 
coal  and  possibly  lumber. 

Goastvnse  traffic. — What  has  been  said  of  lake  competition  applies 
also  in  a  measure  to  coastwise  traffic.  The  regular  lines  of  steamers 
between  north  Atlantic  and  south  Atlantic  ports,  as  well  as  tho  local 
coastwise  lines,  do  a  large  business.  There  is  also  a  large  move- 
ment by  sailing  vessels,  and  at  least  a  chance  of  competition  by 
tramp  steamers,  although  both  of  those  seem  to  be  of  diminishing 
importance.  By  these  various  water  lines,  freight  rates  on  bulk  com- 
modities and  also,  to  a  large  extent,  on  package  freight  are  so  much 
below  railroad  rates  that  the  rail  lines  can  hardly  be  said  to  compete 
for  a  large  part  of  the  traffic.  The  influence  of  water  competition  is, 
however,  reduced  to  some  extent,  as  on  the  lakes,  by  the  control  of 

"See  Dawson,  Griffin,  Hawkinsville,  Troy,  and  Hampton  vwuvh  before  tho  Inter- 
state Commerce  Commission. 
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In  the  Alabama  Midland  Railway  case  (1896)  the  Circuit  Court  of 
Appeals  held  that: 

The  volume  of  trade  to  be  competed  for,  the  number  of  carriere  actively  competing 
for  it,  and  a  constantly  open  river  present  to  take  a  large  part  of  it  whenever  the  rail- 
road rates  rise  up  to  the  mark  of  profitable  water  carnage,  seems  to  us  *  *  *  to 
constitute  circumstances  and  conditions  at  Montgomery  substantially  dissimilar  from 
those  existing  at  Troy. 

This  view  was  sustained  by  the  Supreme  Court.0 

Discrimination  between  eastern  and  western  cities. — In  the  Cincinnati 
and  Chicago  freight  bureau  cases,  representing  the  claim  of  western 
cities  to  compete  in  the  southern  States  on  equal  terms  with  eastern 
centers,  it  was  claimed  that  the  adjustment  of  rates  between  the  lines 
east  and  west  of  the  Alleghenies  had  been  made  upon  a  basis  per- 
mitting the  West  to  engage  in  the  southern  trade  only  in  products  of 
the  farm  and  field,  reserving  to  eastern  centers  the  business  of  sup- 
plying the  South  with  manufactured  products.  The  rates  into  tne 
so-called  southern  differential  territory  from  Cincinnati  and  Chicago 
are,  as  a  matter  of  fact,  considerably  higher  for  equal  distances 
than  from  New  York  and  Boston.  The  railroads  have  claimed  that 
the  lower  rates  from  eastern  centers  are  almost  entirely  the  result 
of  cheap  water  transportation  along  the  seaboard. 

On  the  other  hand,  the  roads  east  of  the  Alleghenies  are  prevented 
from  making  certain  concessions — for  example,  m  cotton  rates  north- 
ward— by  the  opposition  of  competing  carriers  up  the  Mississippi  and 
Ohio  valleys ;  and  these  western  roads  are  prevented  from  reducingrates 
from  western  trade  centers  by  threats  of  rate  wars  over  the  eastern 
lines,  especially  those  operatecl  in  connection  with  coastwise  steamship 
lines.  The  result  is  an  exceedingly  hard  and  fast  adjustment ,  permitting 
of  no  concessions  on  either  side  without  equivalent  concessions  on 
the  other;  thus  rates  are  maintained  on  practically  the  same  basis  as 
in  the  later  seventies.  In  view  of  the  growth  of  the  textile  industry 
in  the  Carolinas,  resulting  in  an  enormous  consumption  of  cotton 
within  those  States,  the  eastern  roads  desired  to  equalize  conditions 
as  between  the  northern  and  southern  mills ;  but  certain  of  the  other 
roads,  having  no  interest  in  the  southern  mills,  but  interested  in  New 
England  industries,  tried  to  prevent  such  concessions.  At  times  rates 
have  been  59  cents  from  Mississippi  points  to  South  Carolina  when 
they  were  55  J  cents  to  New  England. 

The  situation  in  the  South  is  peculiar,  owing  to  the  number  of 
miles  of  navigable  water  courses  reaching  from  tne  ocean,  Gulf,  and 
Mississippi  into  the  interior.  The  railroads  claim  that  in  order  to 
secure  any  portion  of  the  traffic  to  points  where  water  competition 
exists,  low  rates  must  be  made  irrespective  of  the  rates  to  intermediate, 
noncompetitive  points;  that  to  lower  all  rates  to  a  competitive  level 
would  lead  inevitably  to  bankruptcy. c 

Transcontinental  traffic, — At  a  hearing  before  the  Interstate  Com- 
merce Commission  in  1900  (Kindel  v.  Atchison,  Topeka  and  Santa 
Fe  Railway  Company),  water  competition  from  New  York  to  the 
Pacific  coast,  via  the  Cape  Horn  and  the  Isthmian  routes,  was 
advanced    as   a  justification  for   lower  rates  made  by  the   trans- 

"41  U.  S.  Appeals  453;  168  U.  S.,  144,  172,  176. 

&  Final  Report  of  the  Industrial  Commission,  p.  444. 

c  Final  report  of  Industrial  Commission,  pages  374  to  376. 
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before,  Chicago  and  St.  Louis  were  the  common  centers.  St.  Louis  maintained  a 
higher  rate  ofT  we  will  say,  5  cents.  I  do  not  know  whether  it  is  5  cents  or  not.  On 
lower  classes  the  rates  from  St.  Louis  were  5  cents  higher  going  out  than  from  Chicago. 
Of  course,  competition  of  the  Gulf  ports  knocked  that  thing,  because  you  can  get 
a  rate  now  from  Kansas  City  to  the  Gulf  about  as  cheap  as  you  can  get  it  from 
Chicago. 

Q.  Can  you  say  whether  that  competition  arising  from  the  development  of  the  grain 
business  at  Galveston,  the  grain  business  in  New  Orleans  has  affected  the  grain  ousi- 
ness  in  New  York  to  any  appreciable  extent? — A.  It  has  affected  the  earnings  of  the 
railroads.     I  think  that  they  all  make  lower  rates  now  than  then. 

Q.  But  the  quantity  of  business,  has  that  been  affected  materially,  do  you  think? — 
A.  I  can  not  answer  that  question.  It  is  very  difficult  because  the  crops  vary  so  and 
conditions  vary  so.    [IV,  page  225.] 

Statement  of  Mr.  Samuel  Spencer,  president  Southern  Railway 
(Oct.  11,  1899): 

In  reply  to  a  question  concerning  the  effect  of  the  development  of  the  grain  trade 
through  Galveston  and  New  Orleans  upon  the  rates  from  Chicago  to  the  Atlantic 
seaboard,  which  a  previous  witness  testified  had  had  a  modifying  effect  on  the  rates 
from  Chicago  to  the  seaboard,  Mr.  Spencer  said: 

Well,  I  have  no  doubt  that  it  has  nad  some.  My  own  impression  is  that  the  effect 
of  it  has  been  much  exaggerated.    [IV,  page  276.] 

Statement  of  Mr.  Z.  R.  Carter,  commission  and  produce  merchant, 
Chicago,  111.  (Nov.  24,  1899): 

Of  course  I  know  there  have  been  years  during  the  summer  season  when  the  rail 
rate  has  been  cut  very  close  to  the  water  rate;  other  years  it  has  not.  The  average 
rail  rate  for  twenty  years  past,  as  I  have  learned  during  that  length  of  time,  has  been 
much  lower  during  the  summer  than  during  the  winter.  *  *  *  I  think  it  could 
l>e  safely  said,  taking  the  average  for  twenty  years,  that  it  would  be  25  per  cent  higher 
during  the  season  of  the  closing  of  navigation  than  it  would  be  during  the  season  of 
water  transportation.  *  *  *  The  all- water  transportation  is  now  accomplished  at  a 
very  great  disadvantage  owing  to  the  fact  that  the  Erie  Canal  is  not  improved  up  to 
date.    [IV,  page  578.] 

Statement  of  Mr.  Charles  L.  Keep,  secretary  of  the  Lake  Carriers' 
Association  and  of  the  Buffalo  MercHants*  Exchange  (Feb.  19,  1900): 

The  railroads  do  not  make  the  differences  that  they  formerly  did  in  their  rates 
between  the  season  of  navigation  and  the  winter  season.     [IV,  page  718.] 

Statement  of  Martin  A.  Knapp,  chairman  Interstate  Commerce 
Commission  (Oct  5,  1899): 

That  railroad  [Kansas  City,  Pittsburg  and  Gulf],  in  connection  with  the  Mallory 
Steamship  Line,  Which  takes  goods  from  New  York  to  Galveston,  after  various  inter- 
mediate reductions,  finally  put  in  a  rate  from  New  York  City  to  Kansas  City  at  80 
cents  as  against  $1.47  by  the  all-rail  lines,  with  the  result  that  a  very  considerable 
amount  of  traffic  moved  by  a  circuitous  route  approximately  2 J  times  as  long  as  the 
direct  route,  making,  of  course,  higher  rates  from  New  York  to  St.  Louis  and  from 
New  York  to  Chicago,  than  from  New  York  to  Kansas  City,  a  condition  which,  in  a 
way,  is  illogical,  and  so.  of  course,  can  not  permanently  continue.  I  am  not  saying 
now  whether  the  interested  carriers  were  justified  or  not;  that  is  not  the  point,  but 
the  effect,  of  course,  was  to  bring  about  discriminating  rates  between  the  greatest  trade 
centers  of  the  country,  because  anyone  can  see  that  the  rate  from  New  York  to  Kansas 
City  should  not  be  lower  than  the  rate  from  New  York  to  St.  I /mis  or  from  New  York 
to  Chicago.  And  yet  during  the  last  three  or  four  months  that  has  been  the  actual 
condition,  that  a  very  considerable  amount  of  traffic  has  gone  from  New  York  to  Kan- 
sas City,  by  way  of  Galveston,  at  a  rate  only  a  little  more  than  half  the  standard  rail 
rate  from  New  York  to  that  city. 

Q.  Can  you  say  what  conditions  brought  that  about?— A.  Well,  I  only  know  the 
excuse  which,  I  understand,  is  put  forward  by  the  receivers  of  that  road.  They 
insist  that  they  were  entitled  to  what  is  known  as  a  differential;  that  is,  by  reason  of 
their  circuitous  route,  the  greater  length  of  time  which  it  would  require  to  take  traffic 
from  New  York  to  Kansas  City  by  that  route,  the  cost  of  marine  insurance,  and  all  that 
sort  of  thing,  they  could  not  get  any  of  the  business  at  the  same  rates  as  the  all-rail 
linen;  and  therefore  they  ought  to  be  allowed  to  charge  somewhat  less,  with  a  view  of 
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Q.  (By  Senator  Kyle).  On  that  one  article  alone?— A.  Yes. 

Q.  How  did  they  explain  their  extortionate  charges  before? — A.  They  do  not  try 
to  make  any  explanations. 

Q.  (By  Representative  Livingston.)  Do  they  not  offer  this  explanation,  that  their 
train  is  made  up  at  Chicago  for  the  Pacific  coast,  and  that  they  can  haul  through  loads 
from  Chicago  on  a  much  less  tariff  than  they  could  stop  at  your  place  and  take  on  addi- 
tional cars  and  an  additional  amount? — A.  Their  chief  explanation  has  always  been 
water  competition,  but  I  have  exploded  that  theory.  They  allege  that  water  com- 
petition is  the  controlling  factor.  1  recognize  water  competition  as  a  controlling  factor, 
out  I  deny  that  if  the  rate  is  75  cents  from  New  York,  all  rail  overland  to  the  Pacific 
coast,  that  Missouri  River  points  should  be  given  a  50-cent  rate.  The  only  argument 
I  can  see  that  they  might  advance  is  because  of  its  proximity  to  the  Pacific  coast. 
But  they  also  alleged  that  the  ships  did  actually  absorb  the  inland  freights  to  the  Atlantic 
coast  and  carried  them  around  by  the  Horn.  I  then  assumed  that  the  railroads  should 
raise  their  rates,  add  the  30  cents,  if  you  please,  that  the  ships  absorbed,  to  the  Missouri 
River  rate  of  75  cents  and  the  New  York  rate,  and  that  would  make  it  $1.05  instead  of 
50  cents.  And  we  proved  at  the  hearing  that  they  actually  had  75  cents  from  New 
York  and  50  cents  at  Omaha,  but  when  you  struck  Denver  it  was  $1.60  to  Pacific  coast 
points  on  the  same  articles.  So  your  train  making  would  apply  to  Missouri  River 
points.  It  ought  to  affect  them  more  seriously  there  than  at  Denver.  There  you 
understand  they  make  it  less. 

Q.  You  can  not  ship  by  water  at  Denver? — A.  No;  not  unless  down  the  Platte 
River,  and  that  is  not  very  big. 

Q.  (By  Mr.  Conger.)  You  are  on  water  competition  on  the  Missouri  River  prac- 
tically?— A.  They  have  had  three  steamboats.  One  burned  up,  and  another  sold  out, 
and  I  do  not  know  what  became  of  the  other.    [IV,  page  255.J 

Statement  of  Mr.  A.  J.  Vanlandingham,  commissioner,  St.  Louis 
Traffic  Bureau,  on  classifications  (October  7,  1899): 

One  of  the  causes  which  has  given  the  most  trouble  in  my  office  for  the  past  six  months 
has  been  the  desire  of  the  railroads  to  secure  business  that  did  not  legitimately  belong 
to  them.  I  had  a  condition  on  the  Missouri  River  that  will  expire  on  the  15th  of  Octo- 
ber, whereby  rates  from  all  points  in  the  East,  beginning  witn  Portland,  Me.,  on  the 
north,  and  Norfolk  on  the  south,  extending  as  far  west  as  Pittsburg  and  Buffalo  to  the 
Missouri  River,  by  way  of  Galveston,  and  worked  from  Galveston  on  to  Missouri 
River  points,  as  low  as  rates  from  Chicago  to  the  same  points,  as  low  as  the  rates  from 
the  same  territory  to  St.  Louis,  when  you  count  the  bndge  toll,  added  to  our  East  St. 
Louis  rate.  That  is  in  a  way  to  be  remedied  now  by  order  of  the  judge  of  the  United 
States  circuit  court.  The  line  that  was  making  the  rate  being  in  the  hands  of  a  receiver, 
he  decided  the  rate  in  effect  from  the  eastern  seaboard  would  be  too  low  and  ordered  it 
advanced.  If  there  had  been  no  receiver,  or  if  the  receivers  had  not  applied  to  the 
court  for  relief,  I  do  not  think  we  would  have  had  any.    [IV,  page  202.] 

The  Southern  is  very  largely  an  any-guantity  classification,  for  the  reason  that  I 
just  gave — on  account  of  water  competition.  *  *  *  In  the  Pacific  coast  traffic 
there  are  nearly  1 ,500  exceptions  to  the  classification,  brought  about  by  water  classifica- 
tion [competition]  around  by  the  Pacific  Mail  and  Cape  Horn  and  other  competition. 
[IV,  page  203.] 

Q.  Does  any  of  your  traffic  destined  to  Pacific  seaboard  points  go  to  the  Gulf  and 
thence  by  water? — A.  No;  we  have  at  times  shipped  from  St.  Louis  to  New  York  and 
thence  by  water.    There  is  no  direct  transportation  from  the  Gulf  to  the  Pacific  coast. 

Q.  How  recent,  as  far  as  you  know,  have  there  been  shipments  from  St.  Louis  to 
the  Atlantic  seaboard  and  thence  around  by  water? — A.  Within  the  last  two  years, 
up  to  the  time  of  the  rate  war  between  what  is  known  as  the  Clipper  Line  of  steamers 
and  the  Pacific  Mail,  and  the  direct  rail  lines,  went  out  of  existence — that  is,  about  a 
year  and  a  half  ago — we  shipped  lard  and  oleo  oil  and  a  number  of  commodities  of 
that  nature  from  Kansas  City  to  the  seaboard  and  thence  by  water  to  San  Francisco. 

Q.  (By  Mr.  Clarke.)  Is  it  not  true  that  the  Southern  Pacific  Railroad  has  a  line  of 
steamers  plying  between  Atlantic  and  Gulf  ports  and  their  eastern  railroad  termini  at 
New  Orleans  and  Galveston? — A.  Yes;  they  own  the  Morgan  Line.  The  Southern 
Pacific,  on  eastern  seaboard  business — I  think  it  was  shown  in  testimony  some  time 
ago — handled  65  per  cent  of  all  the  eastern  business  by  way  of  New  Orleans  to  the 
Pacific  coast  points;  that  is,  as  far  north  as  San  Francisco. 

Q.  By  reason  of  having  that  line  of  steamers? — A.  Yes. 

Q.  They  are  able  to  make  lower  rates  than  the  all-rail  lines  to  the  Pacific,  aren't 
they? — A.  The  Southern  Pacific  so  far  have  been  able  to  dictate  all  the  rates  to  the 
Pacific  coast  south  of  Portland,  and  up  to  May  1  last  making,  you  might  say,  all  the 
rates  to  the  Pacific  coast.    [IV,  page  207.] 
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Mr.  Kennedy.  Does  the  community  of  interest  between  the  railroads  and  steam- 
ship lines  bring  that  about? — A.  It  is  entirely  community  of  interest;  I  can  say 
"yes"  to  that,  that  competition  between  the  coastwise  lines  and  the  railroad  lines  is 
more  apparent  than  real. 

Q.  The  community  of  interest,  then,  is  likely  to  deprive  the  people  of  the  advantage 
of  the  cheaper  shipment  by  water? — A.  Yes,  it  will  certainly  do  that;  has  done  it  in 
fact.  For  instance,  you  would  naturally  suppose  that  the  influence  of  the  Lakes  was 
of  some  significance,  but  every  merchandise  line  on  the  Lakes  is  owned  by  the  rail- 
roads. The  same  way  with  the  Erie  Canal,  which  runs  from  Buffalo  to  the  Hudson 
River;  there  are  merchandise  freight  lines  owned  by  the  railroads  operating  on  the 
canal.     [IX,  874,  875.] 

RATES  TO   CALIFORNIA 

Q.  Is  it  possible  for  a  New  York  merchant  to  do  business  in  California  territory  in 
competition  with  San  Francisco? — A.  Yes.  I  was  going  to  refer  to  the  fact  that  on 
business  destined  for  California  and  the  Pacific  coast  there  is  another  classification  in 
effect  which  is  peculiar  to  that  traffic.  It  is  made  in  a  different  way  from  the  official 
or  the  western  or  southern.  It  is  made  by  making  groups,  and  naming  rates  to  cover 
groups  rather  than  items — that  is,  rather  than  separate  items.  There  has  l>een  a  con- 
tention by  commercial  bodies  of  the  central  West,  particularly  Chicago  and  St.  Louis, 
that  the  scale  of  rates,  and  also  the  classification,  in  effect  from  Chicago  and  St.  Louis 
was  detrimental  to  their  interests.  Chicago  and  St.  Louis  claim  that  the  transconti- 
nental lines  are  using  this  same  difference  between  the  carload  and  less  [lots]  to 
exclude  them  from  the  Pacific  coast  territory.  On  the  other  hand,  the  Pacific  coast 
jobbers  maintain  that  Chicago  and  St.  Louis  nave  no  right  to  do  business  out  in  their 
territory,  and  there  is  a  case  now  before  the  Interstate  Commerce  Commission  in  which 
that  whole  question  is  involved.  It  is  of  a  rather  complicated  nature.  For  instance, 
a  rate  from  New  York  to  San  Francisco,  and  from  Chicago  to  San  Francisco,  is  the 
same.  Chicago  claims  that  because  she  is  nearer  San  Francisco — and  St.  Louis  makes 
a  similar  claim — the  rate  to  San  Francisco  should  be  relatively  less  than  it  is  from 
New  York  to  San  Francisco. 

As  a  matter  of  fact  the  rate  from  New  York  to  San  Francisco  on  transcontinental 
business  is  what  should  be  properly  styled  a  compelled  rate — that  is,  a  rate  that  is  not 
based  on  the  cost  of  service  rendered,  or  distance  hauled,  or  anything  of  a  similar 
nature.  It  is  a  compelled  rate  because  it  is  fixed  by  the  rate  by  ocean  from  New  York 
around  Cape  Horn  and  up  to  San  Francisco.  The  correct  position,  from  a  rate  point 
of  view,  of  Chicago  to  San  Francisco  is  in  reality  the  rate  from  Chicago  to  New  York  plus 
the  rate  from  New  York  to  San  Francisco.  What  the  interests  of  Chicago  and  St. 
Louis  seek  is  to  have  that  compelled  rate  used  as  a  basis  and  then  oblige  the  railroads 
to  grade  the  rates  from  the  eastern  seaboard  to  the  Pacific  coast.     *    *    * 

Q.  Does  the  city  of  Denver  make  a  similar  contention  that  it  is  entitled  to  still 
less  than  the  Chicago-San  Francisco  rate? — A.  Yes;  there  is  one  of  the  difficulties. 
If  the  principle  involved  that  the  compelled  rate  is  not  recognized  and  protected, 
and  this  graded  system  of  rates  is  introduced,  you  can  at  once  see  that  with  the  rate 
from  New  York  to  San  Francisco  $1  to  begin  with,  to  grade  that  westward,  you  would 
soon  reach  a  point,  perhaps  after  you  left  Denver,  where  there  would  not  be  any 
rate  to  decide.     You  would  be  carrying  goods  for  nothing. 

Q.  Under  present  conditions,  a  jobbing  merchant  in  Chicago  can  compete  on  even 
terms  with  one  in  New  York  in  the  whole  California  territory?— A.  Tnat  is  appar- 
ently true,  but  not  wholly  true,  for  this  reason.  The  Chicago  merchant  has  against 
him  the  rate  that  it  originally  cost  him  to  get  his  stock  from  the  east  to  Chicago,  which 
must  he  added  to  that  rate  which  he  must  pay  from  Chicago  to  San  Francisco.  [IX. 
875,  87C] 

Statement  of  Charles  D.  Griffith,  representing  the  Denver  Chamber 
of  Commerce  (May  8,  1901) : 

RATES  TO   SAN    FRANCISCO 

All  the  rates  west  of  Chicago  take  the  eastern  basis  of  67  cents,  first  class;  all  west 
of  St.  Louis  take  a  basis  of  87  cents  to  St.  Louis,  and  west  of  the  Missouri  River  I 
think  it  is  $1.47.  Thoy  all  have  this  same  basis  and  their  rates  are  all  the  same  to 
these  points  west  of  Denver.  Kansas  City,  Omaha,  St.  Joseph,  Chicago,  St.  Louis — 
all  river  points — the  rates  added  from  the  Atlantic  seaboard  are  the  same. 

COMMODITY    RATES  TO  THE   PACIFIC   COAST 

There  are  special  rates  made  on  certain  items  that  have  been  brought  More  the 
Western  Classification  Committee,  by  which  they  were  taken  out  of  the  class  they 
were  in  and  placed  in  a  class  of  theirown,  a  commodity,  as  they  term  it,  having  a  special 
rate.     llX,  S64.] 
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in  some  cases  also  from  the  practice  of  the  steamboat  lines  in  charg- 
ing the  same  rate  to  a  large  number  of  points.  In  some  cases  more 
prompt  and  convenient  delivery  can  be  nad  by  river  than  by  rail. 

The  tariff  sheets  of  the  Eagle  Packet  Company,  operating  from 
St.  Louis  to  Commerce  and  Cape  Girardeau,  Mo:,  with  intermediate 
landings,  show  rates  which  approximate  closely  to  the  rail  rates.  It 
is  stated  that  shippers  show  a  preference  for  the  river  route  on  account 
of  the  greater  facility  of  delivery  by  the  boats.  In  1907,  however, 
the  Eagle  PacketCompany  had  a  new  competitor  in  the  Cape  Girardeau 
trade  in  the  steamer  City  of  Memphis,  which  inaugurated  the  policy 
of  rate^  cutting,  so  that  the  Eagle  Packet  Company  was  unable  to 
maintain  the  rates  shown  in  its  tariff  sheets. 

Officials  of  the  St.  Louis  and  Tennessee  River  Packet  Company 
and  of  the  Lee  Line  wrote 4he  Secretary  of  the  Business  Men's  League 
of  St.  Louis,  in  April,  1907,  to  the  effect  that  there  was  no  longer  any 
through  rate  from  St.  Louis  to  New  Orleans,  either  all  water  or  water 
and  rail.    The  superintendent  of  the  Lee  Line  wrote: 

Four  years  ago  we  handled  freight  in  connection  with  steamers  at  Memphis  to 
Vicksburg,  Miss.,  and  connecting  at  Vicksburg  with  steamer  for  New  Orleans,  and 
the  connecting  lines  at  Memphis  and  Vicksburg  found  there  was  no  money  in  the  bus- 
iness when  dividing  the  through  rate  with  three  lines,  and  at  the  closing  of  navigation 
in  1903  it  was  discontinued  as  it  was  not  profitable  for  the  three  lines. 

Tables  104, 105, 106,  and  107  originally  published  by  the  Interstate 
Commerce  Commission  °  show  the  rates  on  grain,  flour,  pork,  meats, 
and  hay  carried  by  the  river  lines  from  St.  Louis  to  the  important 
river  points  south,  to  and  including  New  Orleans. 

Table  108  shows  river  and  rail  rates  from  St.  Louis  to  New  Orleans 
in  effect  in  1903. 

The  traffic  manager  of  the  St.  Louis  and  Tennessee  River  Packet 
Company  stated,  in  April,  1907.  that  it  was  impossible  to  make  a 
combination  rail  and  water  rate  from  St.  Louis  to  New  Orleans,  both 
being  basing  and  competitive  points.  He  added  that  if  there  were 
a  through  line  of  steamboats  now  operated  between  St.  Louis  and 
New  Orleans,  the  class  rates  would,  in  his  opinion,  bo  as  follows: 
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According  to  a  letter  from  Mr.  P.  W.  Coyle,  commissioner,  freight 
bureau  of  the  Business  Men's  League  of  St.  Louis,  to  Mr.  W.  F. 
Saunders,  secretary  and  general  manager  of  the  Business  Men's 
League,  dated  April  17,  1907,  the  all-rail  class  rates  from  St.  Louis 
to  New  Orleans  were  the  same  as  they  were  in  1903.  Beer  had  been 
reduced  5  cents  per  100  pounds,  while  lead  pipe  and  sheet  lead  had 
been  advanced  2  cents  on  both  carload  ana  less-than-carload  lots. 
Bagging  and  ties  may  now  be  shipped  in  straight  or  mixed  carloads, 
which  was  not  permissible  in  1903. 

Mr.  Coyle  also  states  that,  early  in  1906  (Jan.  30),  the  St.  Louis, 
Iron  Mountain  and  Southern  Railway  advanced  the  rates  from  St. 


a  Railways  in  the  United  States  in  1902,  pp.  114-116. 
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shows  the  effect  of  the  water  competition  upon  the  rail  lines  operating 
from  mines  in  West  Virginia  to  points  along  the  Ohio  River.  The 
rates  to  inland  points  of  equal  and  even  less  distance  are  higher 
in  proportion  by  from  30  to  40  cents  per  ton.  Map  6,  showing  the 
all-rail  rates  on  bituminous  coal  by  the  Chesapeake  and  Ohio  Kail- 
way  from  the  Kanawha  district  to  points  on  the  Ohio  River  and  to 
interior  Kentucky  cities,  clearly  demonstrates  the  same  effect. 

Mr.  Robert  E.  Lee,  general  manager  of  the  Lee  Line  steamers, 
says: 

We  try  to  get  as  near  the  railroad  rates  as  possible,  allowing  for  expense  of  insurance 
and  expense  for  drayage  when  shipments  originate  from  shippers  who  have  tracks 
alongside  their  stores  or  factories,  and  small  differential  for  hauling  to  and  from  the 
river  on  account  of  the  steep  grades  of  the  levees,  for  which  transfer  companies  charge 
extra. 

The  St.  Louis  and  Tennessee  River  Packet  Company  claims  to  make 
its  rates  without  considering  any  other  lines,  allowing  circumstances 
to  regulate  them  as  facts  and  conditions  warrant. 

The  Arkansas  River  Packet  Company  reports: 

In  the  majority  of  cases  the  rates  of  this  line  have  to  be  made  50  per  cent  below  rail 
rates,  to  which  50  per  cent  the  charge  for  insurance  and  drayage  can  be  added  and  still 
give  a  rate  sufficiently  attractive  to  bring  traffic  to  the  river.  The  " refund"  system 
of  the  railroads  (which  really  operates  as  a  rebate)  allows  the  shipper  from  50  cents  to 
$1.50  a  bale  back.  This  obtains  where  cotton  is  compressed  en  route  and  is  the  differ- 
ence between  the  sum  of  the  local  rail  rate  to  the  compress  plus  the  rate  from  com- 
press to  the  point  of  destination  and  the  through  rate  from  point  of  origin  to  point  of 
destination.  Because  of  this  refund  the  boats  for  several  years  could  carry  only  flat 
(that  is,  uncompressed)  cotton. 

There  is  a  considerable  difference  between  the  rail  rates  applvin 
from  New  Orleans  and  Memphis  to  points  on  the  river  and  to  lnlan 
points  in  the  adjacent  country.  First-class  rates  from  New  Orleans 
to  Natchez,  Vicksburg,  Memphis,  etc.,  are  45  cents;  to  interior  points 
of  equal  and  less  distance  the  rates  named  are  higher  in  every  case. 

Table  117  shows  the  all-rail  rates  applying  from  New  Orleans  to 
Mississippi  River,  Gulf  and  interior  points  in  Mississippi,  Louisiana. 
Alabama,  and  Tennessee.  It  willl>c  seen  from  this  table  that  the  rail 
lines,  in  order  to  secure  the  traffic,  charge  a  lower  rate  to  the  river 
points,  and,  in  turn,  charge  a  comparatively  higher  rate  to  points 
where  there  is  no  water  transportation.  This  is  further  demonstrated 
on  Maps  Nos.  4  and  5,  which  cover  the  rates  charged  on  Class  1  articles 
from  Memphis,  Tenn.,  and  New  Orleans,  La.,  to  river  and  inland 
points. 

Contrary  to  the  conditions  on  other  river  routes,  the  river  rates  from 
New  Orleans  to  points  in  Louisiana  are  usually  higher  than  the  all-rail 
rates.  It  is  asserted  that  the  higher  rates  via  river  are  accounted  for 
by  the  fact  that  shipments  by  the  boat  lines  make  better  time,  which 
inclines  the  shipper  to  route  via  the  boat  lines.  Table  118  of  class 
rates  applying  from  New  Orleans  to  landings  on  the  Mississippi  River 
shows  the  relation  of  the  rail  and  river  rates. 

The  steamboat  lines  operating  on  the  Red,  Black,  Ouachita,  and 
tributary  rivers  do  not  go  below  the  rail  rates,  and  in  some  cases  even 
quote  higher  rates  than  those  of  the  rail  lines  from  New  Orleans. 
Apparently  the  same  conditions  exist  as  to  points  on  the  Mississippi 
in  Louisiana.  It  is  asserted  that,  owing  to  the  greater  certainty  as  to 
time  of  delivery  by  the  river,  the  boat  lines  are  in  a  position  to  name 
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River.  The  rates  to  points  on  Gray's  Harbor  and  Willapa  Harbor  on 
the  Pacific  coast  are  also  lower  than  those  to  the  intermediate  cities 
of  shorter  distances. 

Table  124  shows  class  rates  applying  from  Portland  to  points 
on  the  Columbia  River  via  rail  and  via  river.  It  will  be  noted 
that  the  rail  rates  are  higher  in  most  cases,  and  in  others  meet  the 
river  rate.  The  first-class  rate  to  Astoria  and  to  The  Dalles  is  25 
cents  either  by  rail  or  river.  To  points  just  bevond  The  Dalles,  where 
navigation  is  interrupted,  the  rail  line  takes  advantage  of  the  rehand- 
ling  charges  by  the  water  route  and  names  rates  much  in  excess  when 
distance  is  used  as  a  basis  of  comparison.0  The  rate  via  rail  to  The 
Dalles,  a  distance  of  87  miles,  is  25  cents;  to  Castle  Rock,  a  distance  of 
161  miles;  the  rate  is  75  cents;  in  other  words,  the  rate  to  Castle  Rock 
is  three  times  as  high  as  the  rate  to  The  Dalles,  while  the  distance  is 
not  quite  twice  as  great. 

The  effect  of  water  competition  on  the  Columbia  is  further  shown 
by  a  comparison  of  the  rates  applying  from  The  Dalles,  in  Table 
125.  The  rail  rate  to  Portland,  a  distance  of  87  miles,  is  25  cents; 
to  Castle  Rock,  a  distance  of  74  miles,  the  rate  is  50  cents.  The 
rate  to  Astoria,  a  distance  of  187  miles,  is  50  cents,  while  to  Ains- 
worth  and  Pasco  the  rate  is  90  cents  on  first-class  freight. 

It  will  be  seen  that  where  the  river  is  navigated  water  competition 
is  effective  in  lowering  freight  rates.  The  completion  and  opening  of 
the  work  now  in  progress  around  the  falls  of  Celilo  will  give  an  unin- 
terrupted boat  service  from  Lewiston  to  the  sea. 

Table  126  shows  class  rates  applying  from  Portland  to  points  on  the 
Willamette  and  Yamhill  rivers  via  rail  and  via  river.  The  rates  via 
river  are  lower  than  those  by  rail. 

On  Map  9  will  be  seen  a  demonstration  of  the  effect  of  water  com- 

Setition  in  so  far  as  freight  rates  are  concerned.  The  rates  to  Puget 
ound,  Pacific  Ocean,  and  Columbia  River  points  are  less  than  those 
to  the  intermediate  and  inland  cities  of  approximately  the  same 
distances. 

The  Sacramento  and  the  San  Joaquin  rivers,  together  with  tribu- 
tary rivers  leading  into  San  Francisco  Bay,  are  navigated  by  several 
steamboat  lines.  The  rail  lines  paralleling  these  waters  or  reaching 
points  located  on  them  are  in  constant  competition  with  the  water 
carriers.  Table  127  and  Map  8  give  the  rates  from  San  Francisco 
to  points  on  the  various  streams  and  to  inland  cities  in  the  adjacent 
country,  showing  the  comparatively  low  rates  applying  to  points 
where  steamboat  traffic  exists,  while  to  points  .where  the  boat  lines 
can  not  reach  comparatively  higher  rates  are  in  effect. 

Loss  of  prorating  arrangements  with  the  railroads. — A  representative 
of  one  of  the  packet  lines  on  the  Ohio  states  that  up  to  about  1900, 
when  the  United  States  Steel  Corporation  was  formed,  Pittsburg  boats 
had  prorating  arrangements  with  practically  all  the  railroads  tap- 
ping the  Mississippi  itiver,  as  well  as  the  Oliio  River,  and  reaching 
the  South  and  West.  At  about  the  time  mentioned  they  received 
verbal   notices  from  all   these  railroads   through  their   commercial 

o  There  is  a  State  Portage  Railway  8  miles  in  length  in  operation  since  Sept  ember. 
1905,  by  means  of  which  freight  may  be  transferred  from  The  Dalles  to  the  head  of 
Celilo  Falls. 
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Prior  to  the  building  of  the  division  of  the  "Frisco"  Railway 
between  St.  Louis  and  Cape  Girardeau,  Mo.,  the  Eagle  Packet  Com- 
pany had  prorating  arrangements  on  much  through  business  by  way 
of  the  latter  point,  but  since  the  line  was  completed  the  railroad  has 
discontinued  the  prorating  arrangements  and  the  Packet  Company 
can  get  no  other  arrangements  with  railroads  at  St.  Louis. 

The  prorating  between  the  Arkansas  River  Packet  Company  and  the 
railroads  was  given  up  at  the  bepnning  of  1907.  According  to  the 
packet  company  the  railroads,  after  talcing  shipments  of  cotton  for 
the  East  and  for  export,  would  cause  delivery  to  ne  delayed  after  they 
had  loaded  it  on  cars  from  the  boat  line,  and  would  hurry  their  own 
shipments  to  attract  business  to  the  railroads.  The  boat  line  had 
to  pay  the  same  rate  as  other  local  shippers. 

insurance. — The  following  illustration  shows  the  effect  of  cargo 
insurance  rates  upon  the  packet  lines.  Referring  to  a  proprietary 
medicine  made  in  Pittsburg  and  having  a  large  sale  in  the  South,  it  is 
said: 

Suppose  the  company  has  a  shipment  of  50  boxes  to  make,  a  shipment  of  this  size 
weighing  2,000  pounds.  The  shipment  is  from  Pittsburg  to  New  Orleans.  The  rail 
rate  on  this  is  $1.05  per  hundred  pounds,  or  $21  for  the  lot.  By  the  water  lines,  the 
through  rate  was  originally  70  cente  per  hundred,  or  $14  for  the  shipment,  making  a 
difference  of  $7.  The  common-law  liability  of  the  railroad  makes  it  practically  an 
insurer  of  the  freight,  so  the  shipper  has  nothing  extra  to  pay  for  that.  By  the  river, 
however,  the  insurance  on  such  a  shipment  would  be  $5.25,  reducing  the  advantage 
of  that  route  to  $1.75  per  ton  of  50  boxes.  This  advantage  was  not  sufficient  for  the 
river  lines  to  hold  the  business  and  they  were  compelled  to  reduce  their  rate  to  GO 
cents  per  hundred,  and  at  this  rate  they  held  the  business. 

Another  route  on  the  shipment  to  New  Orleans  was  by  rail  from  Pittsburg  to  New 
York,  and  thence  by  steamship  to  New  Orleans.  The  ocean  line  had  an  advantage 
in  insurance  rates,  paying  one-fourth  of  1  per  cent  and  the  river  line  1}  per  cent, 
the  difference  on  the  shipment  of  50  boxes  amounting  to  $4.20. 

The  following  statement  shows  the  cargo  insurance  rates  for  barges 
on  the  Ohio  and  Mississippi  rivers: 

Net  insurance  rates  an  straight  lots  of  railroad  iron,  -pig  iron,  blooms,  and  pi(j  had  from 

Pittsburg.  Pa. 

Destination.  Class  No.l.   Class  No.  2.  Class  \o.  A. 

Per  cent.       Per  cent.   I    Per  tent. 

Louisville 0-  .'«*  ,  o.  40  n.  50 

Cairo .50    I  .  W  .  75 

Memphis .fiO    ;  .72  .90 

St.  Louis -  fiO    '  .72  .90 

Vieksburg .     -Wj  .Ml  100 

New  Orleans .  K$  .  1. 00  1.  25 


Notk.     From  other  points  in  above  proportion,  as  per  tarilT. 

\tt  insurance  rate?  on  nails,  bar  iron,  wire,  phnrs,  and  cotton  ties  from  Pittsburg,  Pa. 


Destination.  Class  No.  1. 


Ptr  rent. 

Louisville 0.40 

Cairo .W 

Memphis .72 

St.  Louis .72 

Ylcksburg .W> 

New  Orleans 100 


Class  No.  2. 

Class  No.  M. 

Per  cent. 

Per  cent. 

0.50 

0.75 

.  75 

1.00 

.90 

1.50 

.90 

1.50 

1.00 

1.75 

1.25 

2.00 

Nctrt:.  —From  othvr  \*<rint *  m  above  proportion,  as  per  tarilT . 
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REPORT  OF  THE  INLAND  WATERWAYS  COMMISSION 


Table  100—  Freight  rati*  charged/or  ihe  tramportation  ofelaMifad  traffic  and  important 
commodities  from  Atchiion,  Kan$.f  Kamat  City,  Mo,f  St,  Jottph,  Mo  ,  and  Leaven- 
worth, Kan*.,  to  St.  Louu,  Mo>t  via  rail  l\nt§t  from  January  *»,  iS7;t  to  April  1,  1902 

[From  Interstate  Commerce  Commission  Report  of  Railways  In  the  United  States] 
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REPORT  OP   THE  INLAND   WATERWAYS  COMMISSION 


Table  104 — Highest  and  lowest  freight  rates,  and  the  rate  continuing  for  the  longest 
period  during  each  year,  charged  for  the  transportation  of  flour,  pork,  grain,  meats,  and 
hay  from  St.  Louis,  Mo.,  to  Memphis,  Tenn.,  Vicksburg,  Miss.,  and  New  Orleans,  La., 
via  Mississippi  River  steamers,  1866-1906 

[Interstate  Commerce  Commission  Report  on  Railways  in  the  United  States,  as  compiled  from  reports 
of  St.  Louis  Merchants'  Exchange] 
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REPORT  OF   THE  INLAND  WATERWAYS  COMMISSION 


Table  105— Average  freight  rates  charged  for  the  transportation  of  grain  in  sacks,  via 
steamers,  and  wheat,  corn,  and  rye,  via  barges,  from  St.  Louis,  Mo.,  to  New  Or- 
leans, La.,  1866-1903  ... 


[Compiled  from  reports  of  St.  Louis  Merchants'  Exchange] 


Year. 


1866.. 
1867. 
1868.. 
1869.. 
1870.. 
1871. 
1872.. 
1873. 
1874.. 
1875. 
1876. 
1877. 
1878. . 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 


Grain  in  '   Wheat 
sacks  v|  in  bulk 
(per  100  .      (|>er 
pounds). '  bushel). 


Cent*. 


21 

m 

18 

19 

20 
20 

1? 


Hi  | 
7 


Corn  and 

rye  (per 

bushel). 

High 

Low 

water. 

water. 

Cents. 

Cents. 

121 
15$ 

151 

8/0 

13! 

8 

lit 

i 

2lf 

11 

7 

11 

1 

9 

114 
12l 

8 

9 

5 

9 

5 

11 

7 

H 

4 

8 

H 

7 

5 

7 

5 

7 

Year. 


1885. 
1880. 
18X7. 
1888. 
1889. 
1890. 
1891. 

1892 16.87 

1893 17.54 

1M94 17.14 

1895 12.50 

1896 14. 55 

1897 !        15 

1898 10 

1899 10 

1900 10 

1901 10 

1902 10 

1903 10 


Grain  in 

sacks 

(per  100 

pounds). 

Wheat 
in  bulk 

(per 
bushel). 

Cents. 

15 

16 

IK* 
15 

17.93 
15.66 
u\  on 

Cents. 

I 

5.95 
6.58 

A  fifi 

6.50 

6.55 

5.89 

5.95 

5 

4.98 

4.50 

4.50 

4.25 

4.25 

4.20 

5 


bushel 


rye 

lei). 


High 
water. 


Cents. 


Low 
water. 


Cents. 
7 
7 
7 


7* 
7 


TabIjK.IOU-  -Freight  rates  charged  for  the  transportation  of  flour,  pork,  grain,  and  hay 
by  baryr  arid  river  from  St.  Lovis,  Mo.,  to  New  Orleans,  La.,  1887-1904 

I  From  St.  Louis  Merchants  Rxchunge  Reports] 


Yen  r. 


1887 

188h 

1889 

1890. 

1891 

1892. 

1893. 

1894. 

1895. 

189(1. 

1897. 

1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 


Flour  and  • 

I'ork.         1 

Sacked  grain 

(lay. 

meal.      ' 

and  meats. 

Per  bbl. 

Per  100  Vbs. 

Per  100  lbs. 

Per  100  lbs. 

30  to  40  , 

45   to  CO 

15   to  20 

20  to  224 

25  to  35  1 

374  to  52J 
524  to  60 

124  to  174 
174  to  20 

174  to  20 

35  to  40  i 

20 

30  to  35  ' 

45   to  524 

15   to  174 

174  to  20 

30  to  40 

45   to  <H) 

15   to  20 

174  to  224 
174  to  224 

30  to  40  ' 

45    to  (SO 

15   to  20 

30  to  35 

45   to  524 

15   to  174 

20 

25  to  40  1 

374  to  <» 

124  to  20 

174  to  20 
124  to  20 

20  to  40 

30    to  60 

10    to  20 

30 

45  1 

15 

17J 
174 

30 

45  . 

15 

Per  bbl. 

20  , 

10 

10 

12} 

20  ; 

10  : 

10 

15 

20 ; 

10 

10 

15 

20  j 

10 

10 

15 

20 

10 

10 

15 

20  1 

10 

10 

15 

RELATION  OF  WATER  AND  RAILROAD  RATES 
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BEPOBT  OF  THE  INLAND  WATEBWAYS  COMMISSION 


Table  104 — Highest  and  lowest  freight  rates,  and  the  rate  continuing  for  the  longest 
period  during  each  year,  charged  for  the  transportation  of  flour,  pork,  grain,  meats,  and 
hay  from  St.  Louis,  Mo.,  to  Memphis,  Tenn.,  Vwksburg,  Miss.,  and  New  Orleans,  La., 
via  Mississippi  River  steamers,  1866-1906 

[Interstate  Commerce  Commission  Report  on  Railways  in  the  United  States,  as  compiled  from  reports 
of  St.  Louis  Merchants'  Exchange] 


Pork         I  Sack  grain  (per 
{ per  barrel).      l€0  pound*}. 


Meats  (per 
100  pounds). 


Hfcy  (per 
100  pounds). 


Date, 


1866— Highest 

L0WQBt'~.- 

Longest  period. 
1867— Highest., 

Lowest-,..,  *,. 

Longest  period 
1868— Highest. 

Lowest 

Longest  period 
1869— Highest. 

Lowpst. ....  — 

Longest  period. 
1870— Highest 

Lowest , . 

Longest  period, 
1871— Highest.. 

Lowest I 

Longest  period, .  j 
1872— Highest.....,..., 

Lowest.. .  t 

Longest  period..: 
1873— Highest 

Lowest , .  I 

Longest  period 
1874— Highest 

Lowest , 

Longost  period 
1876—  Highest 

lowest ... 

Longrst  period.. 
1876— Highest . 

Lowest ..... 

Longest  period.. 
1877— Highest.. 

Lowest 

Longest  period.. 
1878—  HigHcnt 

Lowest 

Longest  period.. 
1879— Highest ,. 

Lowest.....  ,„,. 

Longest  period.. 
1880-  -Highest.. 

Lottos!- 

Longest  period., 
1881— H    :.,  >t 

Lowest .......,, 

Longest  period.. 
1882— nighest 

Lowest ..... 

Longest  period.. 
1883— H  :i;hwt 

Lowest,.. 

Longest  period.. 
1884— Highest . 

Lowest ..... 

Longest  period.. 
1885-H  trhest 

Lowest 

Longest  period.. 
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REPORT  OF  THE  INLAND  WATERWAYS  COMMISSION 


Table  105 — Average  freight  rates  charged  for  the  transportation  of  grain  in  sacks,  via 
steamers,  and  wheat,  corn,  and  rye,  via  barges,  from  St.  Louis,  Mo.,  to  New  Or- 
leans, La.,  1866-190$      .  ... 

[Compiled  from  reports  of  St.  Louis  Merchants'  Exchange] 


Year. 


Grain  in  !   Wheat 
sacks  \,  in  bulk 
(per  100  j      (per 
I  pounds),    bushel). 


Corn  and  rye  (per 
bushel). 


High 
water. 


I    Cents.        Cents.    |    Cents. 

1866 12] 

1867 ,  15, 

1868 I 

1869 

1870 10J 

1871 ! I 

1872 !  11 

1873....... !  7 

1874 I  54 

1875 !  51 

1876 ■  5f 

1877 '             21               84  I  8 

1878 '             174              7{  I  5 

1879 18               7f  5 

1880 19  :             8$  j  7 

1881 1             20               6    ,  4 

1882 20               6Ai  5i 

1883 ;             17|              5§  I  5 

1884 14                6|  ;  5 

I 


Low 
water. 


Cents. 
151 


Year. 


Grain  In  I 
sacks    ! 
(per  100 
pounds). ; 


Wheat 
in  bulk 

(per 
bushel). 


Cents. 

1885 15 

1886 i  16 

1887 '  18J 

1888 15 

1889 17.93 

1890 15.66 

1891 16.28 

1892 16.87 

1893 ;  17.54 

1894 !  17.14 

1895 12.50 

1896 14.55 

1897 |  15 

1898 10 

1899 !  10 

1900 10 

1901 1  10 

1902 i  10 

1903 i  10 


Corn  and  rye  (per 
bushel). 


High     ! 
water,   i 


Low 
water. 


I 
Cents.        Cents.    !     Cents. 


Table.  106 — Freight  rates  charged  for  the  transportation  of  flour,  pork,  grain,  and  hay 
by  barge  and  river  from  St.  Louis,  Mo.,  to  New  Orleans,  La.,  18&7-1904 

[From  St.  Louis  Merchants  Exchange  Reports] 


Yen  r. 


1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 

1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 


Flour  and  : 
meal.      < 


Pork. 


1 

Per  bbl. 

Per  100  lbs. 

30  to  40 

45   to  60 

25  to  35  ! 

374  to  52J 
52}  to  60 

35  to  40  : 

30  to  35 

45   to  524. 

30  to  40  : 

45   to  00 

30  to  40  1 

45   to  60 

30  to  35 

45   to  52$ 

25  to  40  1 

37J  to  60 

20  to  40  ! 

30   to  60 

30  ' 

45 

30 

45 

Per  bbl. 

20  i 

10 

20  ! 

10 

20  ; 

10 

20  | 

10 

20 

10 

20  1 

10 

Per  100  lbs. 
15  to  20 
124  to  17i 
17}  to  20 
15  tol7J 
15  to  20 
15  to  20 
15  to  17* 
124  to  20 
10  to  20 
15 
15 

10  ! 

10 

10 

10 

10 

10 


Hay. 


Per 


100  lbs. 
20  to  22} 
174  to  20 

20 
174  to  20 
174  to  221 
17$  to  22  j 

20 
174  to  20 
12}  to  20 

17* 
17| 

12* 

15 

15 

15 

15 

15 
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Table  107—  Freight  rates  charged  for  the  i 
rail  from  St.  Louis,  Mo.,  to  New  Orleans, . 


iof  wheat  and  other  grain  via  all 
%.,  and  Vicksburg,  Miss.,  1887-1907 


Year. 

Date. 

Flat  rate  per 
100  pounds. 

Proportional 

rate  per  100 

pounds. 

Flat  rate 

per 
bushel, 
wheat. 

Propor- 
tional 
rate  per 

Wheat. 

Other 
grain. 

Wheat. 

Other 
grain. 

bushel, 
wheat. 

1887.. 

Apr.  25  to  Aug.  1 

CenU. 

23 

20 
20 
18 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
17 
17 
17 
17 
17 
17 
17 
17 
17 

Cents. 

£* 
20 

20 

18 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

15 

15 

15 

15 

15 

15 

15 

15 

15 

Cents. 

Cents. 

CenU. 
12.90 
12.00 
12.00 
10.80 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 

CenU. 

1887.. 

Aug.  1  to  Dec.  31 

1888.. 

Ja£  1  to  Oct.  15 

1888.. 

Oct.  15  to  26 • 

1888.. 

Oct.  15  to  Dec.  31 

1889.. 

All  year 

1800.. 

do 

1891.. 

do 

1882.. 

do 

1893.. 

do 

' 

1894.. 

do 

1895.. 

do 

i 

1896.. 

do 

15  1         15 
15  1         15 
15  !          15 
15            15 

9.00 

1807.. 

do 

9.00 

1898.. 

do 

9.00 

1899.. 

Jan.  1  to  May  13 

9.00 

1899.. 

May  13  to  Dec.  31 

7.50 

1900.. 

Jan.  1  to  Apr.  14 

7.50 

1900.. 

Apr.  14  to  6ec.  31 

1901.. 

Jan.  1  to  14 

I 

1901.. 

Jan.  14  to  Dec.  31 

! 

1902.. 

Jan.  1  to  Sept.  10 

i 

1902.. 

Sept.  10  to  6ec.  31 

i    » 

7.20 

1903.. 

All  year 

1904.. 

do 

i 

1905.. 

Jan.  1  to  May  31 

1905.. 

May  1  to  Dec.  1 

a  is  !       ii 

« 13             11 
a  13             11 

6.60 

1908.. 

All  "yea? 

6.60 

1907.. 

Janr  1  to  date 

6.60 

«  On  wheat  to  New  Orleans  only.  Can  not  get  record  of  proportional  or  reconsigned  rates  back  of 
1896.  It  is  quite  possible  that  such  rates  existed  prior  to  that  time  and  always  something  less  than 
the  "flat"  rates.  It  is  a  fact  that  where  reconsigned  rates  are  in  effect  practically  all  grain  moves  on 
such  rates. 

31673— S.  Doc.  325, 60-1 23 
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BBPOBT  OF  THE  INLAND  WATERWAYS  COMMISSION 


Table  111 — Freight  rates  charged  for  the  transportation  of  classified  traffic  (governed  by 
the  Southern  Classification)  via  ail  rail  from  Louisville,  Ky.,  to  Mississippi  River  and 
southern  interior  points,  in  effect  July  1,  1907 


Dla- 

tlilllV. 

Classes,  in  rants  per  100  pounds* 

B 

To- 

L 

a. 

3. 

4. 

A. 

ft. 

A. 

B. 

C. 

D.    E.    H- 

r. 

HunsixFri  mtv»  points. 

Mites* 

Ptt  561. 

Cairo,  111... 

Memphis.  Tuna... .... 

65 
80 

£0 
75 

45 

m 

35 

50 

30 

35 

li 

25 

25 

«15 
-22* 

IS 

20 

20 
2& 

41 

57 

30 

Helena,  Ark . 

Greenville,  Hiss ,. 

Vieksburg*  ilina T  T  ♦ . . 

Natehet,  Miss. -._.... 

45 

Baton  Rouge,  La ».„** 

New  Orleans,  La, 

Mob  lb,  Ala 

tMTKUOK  cmtA. 

Clarktvllla,  Tenn...... -,..♦... 

41 
38 

M 

33 
74 

ai 

B 

r.V 

an 
23 
50 

21 
18 

35 

18 
15 
33 

18 
15 
34 

18 
15 
34 

14 
M 
254 

13 
10 

I'M 

15  '  24 

16  21 
2*     37 

30 

Su.ihvilUs  Trnn 

20 

Jackson,  Tamil ....]... 

51 

CnatUnooga,  Tetm •  -■....„.. 

70 

oft 

47 

47 

40 

30 

20 

ij 

i   iw 

34 

30 

38 

Ilolh*  Springs,  Mi*^ ........    . ..-*_.. 

90 

hJ 

60 

57 

41 

H 

32     31 

2ft*   22 

2«.     23 

30 

51 

51 

»»  ...VU4,  Alibt. 114 

B 

74 

r>3 

51 

it 

3<1     38 

40 

55 

52 

Columbua,  Miss ;  1U 

04 

74 

43 

41 

43 

38  i  41 

27 

26 

m 

55 

54 

Jackson,  Miss '    88 

84 

:rt 

50 

41) 

i:i 

35 

32) 

27 

S 

34 

66 

54 

Meridian,  Miss !    9* 

84 

7i'  > 

a* 

40 

43 

35 

5* 

27 

25 

34 

55 

M 

Uattiesburg,  Miss ;  US 

101 

80 

71 

n 

■ 

40 

HI 

n 

30 

40 

G7 

m 

Huntsville,  Ala J    7U 

M 

IB 

47 

40 

3U 

23 

B 

2a 

10 

34 

33 

38 

Birmingham,  Ala •    TO 

eft 

M 

47 

40 

30 

38 

;ti 

24 

20 

m 

ft 

40 

Montgomery,  Ala 00 

w 

78 

63 

53 

41 

28 

31 

24 

20 

48     30 

40 

Troy,  Ala 136 

i              ! 

114 

ioa    &7 

73    AS 

43     44     34 

20 

m    as 

SO 

a  Applies  on  flour,  in  sacks,  less  carload . 

Table  112 — Freiaht  rates  charged  for  the  transportation  of  classified  traffic  {governed  by 
the  Southern  Classification)  via  all  rail  from  Cincinnati,  Ohio,  to  Mississippi  River  and 
southern  interior  points,  in  effect  July  1, 1907 


To- 


MlSfllSSIPPI  RiVER  POINT*. 


Cairo,  111 

Memphis,  Tenn 

Helena,  Ark 

Greenville,  Miss... 
Vicksburg,  Miss.. 

Natchez,  Miss 

Baton  Rouge,  La . 
New  Orleans,  La . . 
Mobile,  Ala 


J    Dis- 
tance. 


Miles. 


INTERIOR  CITIES. 


Clarksville,  Tenn 

Nashville,  Tenn 

Jackson,  Tenn 

Chattanooga,  Tenn . 
Holly  Springs,  Miss. 

Winona,  Miss 

Columbus,  Miss 

Jackson,  Miss 

Meridian,  Miss 

Hattiesburg,  Miss... 

Huntsville,  Ala 

Birmingham,  Ala. . . 
Montgomery,  Ala . . . 
Troy,  Ala 


7'. 


fi* 


a 
to 

7f. 
U)l 
123 
123 
100 
1M 

1'JH 

7r« 

KM 

lir, 


Classes,  in  cents  per  100  pounds. 
2.    i    3.       4.     5,      5.     A.     B.  I  i\     I).     K.     H. 


• 


00 

55 

40 

H 

73 

54 

i* 

30 

31 

48 

30 

tl 

«5 

70 

■  ■• 

<>, 

67 

■  '■ 

02 

77 

M 

t<tt 

82 

70 

\m 

*: 

,:, 

02 

78 

U, 

02 

7S 

l>i 

100 

03 

;r> 

00 

58 

IT 

7V 

68 

55 

& 

88 
112 

71 

)     20  I  19     S  »  |  17     24  ;  49 

I 
44     30     28  j  27   *24|   22     31     01 


25 

25 

25 

23 

18 

$ 

20 

28 

25 

25 

25 

23 

18 

20 

28 

il 

38 

38 

40 

284 

23 

33 

41 

1  < 

30 

20 

26 

23 

19 

34 

39 

61 

44 

37 

35 

304. 

26 

43 

66 

■•; 

i- 

|M 

42 

31 

20 

44 

69 

57 

•IS 

j,' 

40 

32 

28 

44 

50 

M 

•!■-. 

:vi 

344 

29 

27 

38 

59 

55 

W 

:t'i 

34} 

29 

27 

3H 

69 

•■' 

sa 

43 

39? 

41 

32 

49 

71 

Hi 

an 

33 

26 

23 

19 

34 

33 

17 

H 

33 

26 

22 

43 

43 

V 

17 

32 

33 

20 

22 

52 

43 

hi) 

M 

17 

46 

36 

31 

73 

09 

F. 


Per  66/. 
40 


34 
34 
57 
38 
61 
02 
64 
58 
58 
60 
38 
44 
44 
63 


•  Applies  on  flour,  In  sacks,  less  carloads. 
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Table  113 — Freight  rales  charged  for  the  transportation  of  classified  traffic  (governed  by 
the  Southern  Classification)  via  all  rail  from  Memphis,  Tenn.,  to  Mississippi  River  and 
southern  interior  points,  in  effect  July  1,  1907  (Map  4) 


To- 

Dis- 
tance. 

Clai 

isea, 

in  cents  per  100  pounds. 

l 

2. 

S. 

4. 

& 

6. 

A. 

B. 

a 

I>. 

s. 

H. 

F. 

MISSISSIPPI   RIVER  POINTS. 

Cairo,  ill 

Mite*. 

Ptrbbt. 

Helena,  Ark. . - .* .*, 

Greenville,  MIjh 

* 
40 
54 

34 
40 
42 
fil 
32 
61 
SB 
63 
63 

so 

60 
65 

K< 
112 

32 
S3 
47 

29 

m 

25 
35 

24 

20 
20 

as 

12 
23 
24 
81 

20 
29 

32 
37 

37 
46 

17 
17 

25 

in 
19 
22 
2b 
18 
24 
26 
33 
33 
3fl 

12 
12 
IS 

16 
18 
22 
16 
17 
21 
24 
2S 
28 
33 
17 
24 
24 
30 

16 
15 
18 

16 

20 
22 
22 
16 
23 
27 

21 
27 
27 

40 

14 
14 
18 

11 
11 

1*J 
19 

104 

14 
16 
-<P 
20 
32 
19 
20 
20 
30 

12 
12 
13 

11 
11 
15 
15 
10 
13 
16 
18 
IE 
23 
15 
16 
16 
26 

15 
16 
31 

16 
23 
22 

30 
20 
22 
23 
27 
27 
39 
25 
35 
44 
66 

18 
18 
W 

22 
23 
22 

35 
26 
30 
29 
48 
43 
56 
31 
36 
36 
61 

LA 

Victahufgi  Mli» , . . 

Natchez,  M1hb ,  lk M .  !>     * 

18 

Baton  Rouge,  La . 



New  Urit'a  tii,  La, T ,  T . . . » 

Mobile,  Ala..,, 1 

1  N'T  Y  ill-  'I;   CITIES. 

Clarksvlllc.Tenn ,  „ 

».„> 

05 

S« 
60 

4ft 
72 
35 

sa 

72 
73 
73 
» 
64 
74 
94 
133 

27 
20 

Nashville,  *Tenn 

35  ,  27 

36  30 
53     43 

20 

Jackson,  Trwi .»>......,.. 

.. 

S7 

Chftl^tannogR,  Twin  J 

30 

Holly  Springs,  Miss , 

26 
38 
44 
62 
S3 
67 
30 
54 
74 
08 

23 
35 
39 
44 
44 

:*\ 
si 

43 

60 

n 

21 

Winona,  Ml"  T 

28 

Columbus,  Miss - . 

:::::::: 

32 

Jackson,  Ills* - . , , 

II 

Meridian,  Miss 

36 

Hattlcaburg.  Mi** 

47 

Suntavtlie,  Ala 

Birmingham,  Ala 

25     20 

3*     jti 
48     37 
409     64 

30 
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Montgomery,  AU 

32 

Troy  7"  Alia „V. . .  F 

61 
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OHIO  AND  BIO  KANAWHA  RIVERS 


Table  116— Statement  of  freight  charges,  distance,  and  rate  per  ton-mile  charged  for 
the  transportation  of  bituminous  coal  via  all  rail  from  the  Kanawha  district,  located  on 
the  Chesapeake  and  Ohio  Railway,  to  points  on  the  Ohio  River  and  to  inland  Kentucky 
points  ( Map  6) 

[In  effect  August  1, 1907] 


To- 


OHIO  R1VIB  POINTS, 

Huntington,  W.  Va.. 

Kenova,  W.  Va 

Catlettsburg,  Ky 

Ashland.  Ky 

I  ronton,  Ohio* 

Portsmouth,  Ohio*. . 

Garrison,  Ky 

Vanceburg,  Ky 

MaysvHle,  Ky 

Wlfisburg,  Ky 

Dayton,  Ky 

Newport,  Ky 


Dls- 


MUet. 
88 
06 
08 
104 
108 
135 
147 
166 
186 
208 
243 
246 


Rate 

Rate 

per  net  per  ton- 

ton. 

mile. 

Cent*. 

Cento. 

60 

0.68 

60 

.63 

80 

6.82 

80 

6.77 

86 

*.70 

00 

.67 

80 

.64 

80 

.61 

80 

.43 

86 

.41 

00 

.37 

00 

.37 

To— 


n,      |  Rate  I   Rate 
*•"**•   |    ton.    •   mile. 


OHIO  RIVER  POINTS— 

Continued. 

Covington,  Ky 

Cincinnati,  Ohio 

Louisville,  Ky 

INLAND  CITIES. 

Olive  Hill,  Kv 

Enterprise,  Ky , 

Morehead,  Ky 

Winchester,  Ky 

Lexington,  Ky 


a  Miles  from  Oauley,  W.  Va. 

*  Rate  for  manufacturing  purposes,  60  cents  per  ton. 
c  Via  Ashland,  Ky..  and  barge. 

d  Rate  for  manufacturing  purposes,  66  cents  per  ton. 

•  Via  South  Portsmouth. 


HiUi. 

Cent*. 

Cenli. 

248 

90 

0.36 

260 

100 

.40 

313 

100 

.32 

146 

120 

.83 

161 

120 

.79 

103 

120 

.74 

200 

120 

.67 

228 

120 

.63 

MISSISSIPPI  RIVER  (LOWER) 


Table  117— Freight  rates  charaed  for  the  transportation  of  articles  in  the  Southern 
Classification,  via  all  rail,  from  New  Orleans,  La.,  to  Mississippi  River,  Oulf,  and 
interior  points  ( Map  6.) 

[In  effect  September  1, 1007] 


To- 


1IISSI88IFF1  RIVER. 

Baton  Rouge,  La 

Bayou  Sara,  La 

Natchnz,  Miss 

Vlcksburg.  Miss 

Oreenvllle,  Miss 

Rosedalo,  Miss 

Friars  Point,  Miss... 

Helena.  Ark 

Memphis,  Tenn 

GULF  AND  INTERIOR 

Mobile,  Ala. 

Pensacola,  Fla 

Biloxl,  Miss 

Boonevllle,  Miss 

Brookhaven,  Miss 

Yanton,  Miss 

Clarksdale,  Miss 

Columbus,  Miss 

Corinth,  Miss 

Crystal  Springs,  Mis*.  . . 

Enterprise,  Miss 

Oloster.  Miss 

Oreenwood,  Miss 


Dls- 

tSi  i- 


MiU*. 


in 


ISA 


126     m 
214 

3IM 


II 


141  M 

246  66 
81 
360 

120  M 

207  77 

370  74 

204  y 

300  00 

160  72 

180  n 

144  m 

281  M 


2. 

% 

23 

20 

n 

20 

H 

n 

m 

71 

n 

m 

m 

u 

g 

m 

g 

m 

lift 

m 

Wi 

m 

m 

46 

fli 

m 

m 

47 

u 

44 

Claases  In  cents  per  100  pounds. 
A.     ft.     A,      B,  \  t\      D.  |  K. 


U 


"\ 


17 


27  16 

27  Ifl 

in  l  17 

43  37 

31  26 

37  U 

D  ■ 

40  U 

til  17 


9B     34  29   { 

40     *fl  37 

40     XI  vs 

30  I  32 


ID 

11 

8  ' 

16 

II 

i:i  i 

10 

If 

- 

H> 

11 

8 

ia 

0 

li 

J.* 

10 

i»i 

l^r  bbj. 


12       16       14       12       14     1H 


** 

m 

!- 

1H  , 

16 

17 

17 

11 

n 

36 

31 

m 

26 

18 

H 

30 

23 

n 

27 

22 

VI 

32     : 

26 

:4 

28 

20 

71 

32 

33 

m 

36 

29 

B 

36  ! 

28 

26 

18 

30 

23 

H 

26* 

20 

1  n 

26 

24 

,  n 

33 

30 

24  . 

HI 

■ 

28  : 

18 

20     18  i 

26 
17     17 


40     46 

|ao> 

»    ,   30     38 
21       30!.... 

26       40     46 

2*  I     40     48   { 

S)» 

n-.     _-; 

24  |     « 


38 


32 


20 
1H 
2(1 


18 
24 


26 

30 

22 

U) 

34 

42 

37 

44 

41 

62J 

66 

4« 

63 

34 
42 
36 
30 
40 
32 
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Table  122 — Freight  rates  charged  for  the  transportation  of  cotton  via  raU  and  via  river 
from  landings  on  the  Red,  Black,  Ouachita,  and  tributary  rivers  to  New  Orleans,  La. 

[Rate*  in  osnta  per  bate,  except  m  indicated:  In  effect  November  15, 1907] 
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•  Where  the  tariff  rates  are  quoted  in  cents  per  100  pounds  the  rate  per  bale  Is  converted  on  basis  of 
500  pounds  per  bale. 
&  Insured  rate,  at  option  of  carrier  and  to  apply  on  valuation  of  $40  per  bale  or  less. 
0  Per  100  pounds. 
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Tablb  122 — Freight  rates  charged  for  the  transportation  of  cotton  via  rail  and  via  river 
from  landings  on  the  Red,  Black,  Ouachita,  and  tributary  rivers  to  New  Orleans,  La. — 
Continued 
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9.  RAILROAD  CONTROL  OF  RIVER  TRAFFIC  AND  PRIVATE 

CANALS 


RIVEBr  LINES 


On  the  Mississippi  River  and  its  tributaries  the  following  packet  lines 
show  traces  of  railroad  influence.  It  is  to  be  noted  that  vessels  of 
these  lines  run  from  St.  Louis  and  Evansville  to  points  on  the  Ten- 
nessee and  Cumberland  rivers,  and  the  railroad  apparently  interested 
in  such  lines  is  the  Louisville  and  Nashville. 

The  St.  Louis  and  Tennessee  River  Packet  Company  is  generally 
believed  to  be  controlled  by  the  Louisville  and  Nashville  Railroad, 
although  this  is  denied  by  a  representative  of  the  packet  line.  The 
Louisville  and  Nashville  Railroad  Company  reports  to  the  Inter- 
state Commerce  Commission  that  it  owns  stock  m  this  packet  com- 
pany amounting  to  $27,700;  and  also  reports  stock  ownership  to 
the  amount  of  $25,200  in  the  Tennessee  River  Packet  Company. 
Capt.  Lee  Howell,  of  Evansville,  Ind.,  one  of  the  directors  of  the  St. 
Louis  and  Tennessee  River  Packet  Companv,  is  general  freight  agent 
of  the  Louisville  and  Nashville  at  Evansville,  Ind. 

Evansville  and  Bowling  Green  Packet  Company:  The  president 
and  treasurer  of  this  company  is  Capt.  Lee  Howell,  who  is  also  a  di- 
rector and  stockholder  in  the  same.  H.  P.  Cornick,  secretary  of  this 
company,  is  assistant  to  Mr.  Howell  in  the  Louisville  and  Nashville 
freight  office  at  Evansville. 

Evansville,  Paducah  and  Cairo  Packet  Line:  Capt.  Lee  Howell  is 
also  a  stockholder  in  this  company,  which  indicates  Louisville  and 
Nashville  influence.  The  company  is  a  successor  to  the  Tennessee  and 
Ohio  River  Transportation  Company. 

Ryman  Line:  H.  W.  Buttorff.  president  of  this  line,  is  a  director  of 
the  Nashville,  Chattanooga  ana  St.  Louis  Railway  Company,  which 
is  controlled  by  the  Louisville  and  Nashville  Railroad  through  stock 
ownership. 

A  group  of  railroads  centering  at  St.  Louis  controls  the  Wiggins 
Ferry  Company  at  that  point,  and  this  company  in  turn  owns  stock 
in  the  St.  Louis  Steel  Barge  Company. 

PRIVATE  OANALS 

Delaware  and  Raritsn:  The  Delaware  and  Raritan  Canal  is  owned 
by  the  United  New  Jersey  Railroad  and  Canal  Company,  all  the  prop- 
erty of  which  was  leased  to  the  Pennsylvania  Railroad  Company  m 
June,  1871,  for  999  years. 

The  Morris  Canal  was  leased  in  perpetuity  to  the  Lehigh  Valley 
Railroad  Company  in  1871  under  authority  of  a  special  act  or  the  New 
Jersey  legislature. 

The  Lehigh  Canal  is  owned  by  the  Lehigh  Canal  and  Navigation 
Company.  The  managers  of  this  company  assert  that  the  canal  is 
operated,  independently  of  all  other  lines  and  is  not  connected  with 
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any  carrier  engaged  in  interstate  business.  According  to  Moo 
Manual  for  1907  (p.  2100)  several  railroad  lines  belonging  to 
company  are  leased  to  the  Central  Railroad  of  New  Jersey;  and 
latter  company  is  controlled  by  the  Reading  Company,  which  ov 
$14,504,000  of  the  $27,431,800  capital  stock  outstanding  on  Jun< 
1906.  It  also  appears  that  three  of  the  managers  of  the  Lehigh  ( 
and  Navigation  Company  (Samuel  Dixon,  Joseph  S.  Harris,  and  1 
McKean)  are  also  directors  in  the  Reading  Company.* 

The  Delaware  Division  Canal  is  now  controlled  by  the  Lehigh  ' 
and  Navigation  Company,  which  owns  practically  all  the  ca] 
stock. 

The  Schuylkill  Navigation,  according  to  the  statement  of  its  i: 
ager,  operates  its  own  works,  which  are  not  leased  from  any  rail: 
company.  The  principal  office  of  the  company,  however,  is  at 
Reading  Terminal,  Philadelphia,  Pa.,  and  out  of  65/975  share 
preferred  stock  all  but  106  shares  are  owned  bjr  the  Reading  C 
pany  (the  holding  company  for  the  Reading  Railroad  system) ; 
out  of  13,270  shares  oi  common  stock  the  Heading  Company  c 
12,907  shares. 

The  Chesapeake  and  Ohio  Canal  is  now  operated  by  two  trus 
one  of  whom,  II.  L.  Bond,  jr.,  of  Baltimore,  Md.,  is  general  atto: 
for  the  Baltimore  and  Ohio  Railroad.  According  to  Moody's  Ma 
for  1907  (p.  296),  of  the  bond  issue  of  1878,  $500,000  was  hel< 
the  Baltimore  and  Ohio  on  June  30,  1906,  and  the  same  authc 
also  credits  the  Baltimore  and  Ohio  with  the  ownership  of  $861 
of  the  bond  issue  of  1844. 

The  Baltimore  and  Ohio  Railroad  Company  formerly  ov 
$5,353,200  (a  majority)  of  the  capital  stock  ($10,250,000)  of 
Consolidation  Coal  Company  of  Baltimore,  Md.,  which  owns  i 
of  the  boats  on  this  canal  and  handles  the  greater  bulk  of  tonnaj 

Mr.  F.  S.  Landstreet,  a  director  of  the  Western  Maryland  Railr 
acquired  the  interests  in  this  canal  formerly  held  by  the  Stat 
Maryland.  But  these  interests  were  conveyed  to  the  Contine 
Trust  Company  of  Maryland  in  August,  1907.6 

The  abandoned  Pennsylvania  canals  are  largely  controlled  by 
Pennsylvania  Railroad,  which  holds  $3,517,150  stock  in  the  Peni 
vania  Canal  Company,  and  $384,000  mortgage  bonds,  and  in  1906 
$2,006,490  of  mortgage  coiipons. 

The  Central  Railroad  of  ueorgia  owns  $160,000  stock  in  the  Sa 
nah  and  Ogeechee  Canal  Company,  also  an  abandoned  canal. 

a  Stock  Exchange  IIand»KX)k.  1907,  p.  260,579. 

t> Records  of  the  recorder  of  deeds,  District  of  Columbia,  vol.  3100,  folio  34 


10.  RELATIONS  BETWEEN  WATERWAYS  AND  RAILWAY 
TRAFFIC  IN  EUROPE 


By  J.  C.  Wbllivbr 


INTBODUOTOBT 
GENERAL   CONDITIONS 

Within  an  area  less  than  800,000  square  miles,  comprising  Austria, 
Hungary,  Belgium,  France,  Holland,  Germany,  and  Italy,  there  has 
been  expended  in  the  last  half  century  in  improvement  and  construc- 
tion of  internal  waterways  an  amount  which,  if  to  it  be  added  the 
probable  cost  of  improvements  now  in  hand,  will  aggregate  probably 
not  far  from  a  billion  dollars. 

Nearly  all  of  this  vast  sum  has  been  taken  directly  from  govern- 
ment revenue.  Only  a  negligible  part  has  been  provided  by  private 
enterprise. 

For  the  greater  part,  governments  have  made  these  great  invest- 
ments in  waterways  without  expectation  of  profit  or  even  of  interest 
on  the  capital  investment.  Continental  waterways  in  general  have 
been  provided  as  practically  free  public  highways.  Such  tolls  and 
charges  as  are  exacted  are  so  light  as  to  constitute  hardly  an  appre- 
ciable burden  on  traffic. 

The  present  tendency  is  to  divide  the  expense  of  waterway  develop- 
ment between  general  government  and  local  administrations.  Vari- 
ous methods  are  adopted  for  dividing  the  burden  between  the  general 
fovernment  and  the  provincial  or  municipal  administration.  All, 
owever,  are  based  on  the  theory  that  the  locality  immediately  bene- 
fited should  contribute  a  larger  part  of  the  investment  than  localities 
whose  concern  with  the  improvement  is  more  remote. 

The  history  of  waterway  development  in  Europe  naturally  falls 
into  two  periods.  The  first  began  nearly  a  century  and  a  half  ago 
and  contmued  down  to  the  time  when  railroad  building  absorbed 
energy  and  capital  and  brought  waterway  expansion  sharply  to  an 
end.  The  second  period  began  about  a  generation  ago.  The  revival 
of  interest  in  waterways,  taking  place  at  about  the  same  period  in 
different  countries,  seems  to  have  been  due  to  dissatisfaction  with 
railroad  conditions  and  to  a  developing  opinion  that  best  results 
would  be  secured  by  the  exploitation  or  both  transportation  systems — 
rail  and  water. 

In  no  country  has  it  been  possible  to  secure  satisfactory  develop- 
ment of  both  systems  until  one  was  protected  against  the  other.  As  a 
rule  it  has  been  necessary  to  invoke  the  power  of  the  state  to  save 
the  traffic  of  waterways  rrom  destruction  by  railway  competition. 

It  is  believed,  however,  that  fair  consideration  will  convince  any 
candid  student  that  this  fact  by  no  means  demonstrates  the  imprac- 
ticability or  Che  economic  inutility  of  waterways.  The  reasons  for 
this  belief  will  be  developed  hereafter. 

31673— S.  Doc.  325, 60-1 25  ^Tl 
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Those  countries  which  have  taken  most  pains  and  gone  to  greatest 
expense  to  improve  and  systematize  waterways,  and  which  have  most 
carefully  protected  them  in  a  share  of  traffic,  are  fully  committed  to 
the  policy  of  developing  both  rail  and  water  transportation  side  by 
side,  as  complements  one  of  the  other. 

Experience  has  convinced  these  countries  that  the  best  and  most 
economic  transportation  is  to  be  secured  only  by  thus  maintaining 
both  systems  at  high  efficiency. 

It  is  universal  experience  tnat  development  of  waterways,  resulting 
in  a  great  increase  of  their  tonnage,  does  not  injure  the  traffic  of  rail- 
ways. Instead,  the  railways  themselves  appear  to  have  actually 
benefited  by  the  expansion  of  the  waterway  systems,  because  with 
each  extension  of  facilities  traffic  has  increased  in  still  larger  propor- 
tions. Thus  is  the  remarkable  showing  made  of  railroad  traffic  in- 
creasing by  leaps  and  bounds  at  the  very  time  when  waterways  were 
most  highly  improved  and  constantly  adding  to  their  tonnage. 

Development  of  water  transportation  has  greatly  reduced  freight 
charges,  induced  industrial  and  commercial  development,  and  con- 
tributed vastly  to  prosperity  and  wealth. 

So  firmly  is  the  conviction  now  established  that  waterways  con- 
tribute to  national  prosperity  that  those  countries  in  which  the  Gov- 
ernment owns  the  railroads  are  foremost  in  developing  waterways. 
There  is  thus  afforded  the  curious  spectacle  of  a  group  of  States,  hav- 
ing many  billions  invested  in  publicly  owned  railroads,  building  an- 
other system  of  transportation  to  compete  with  the  railroads,  and 
turning  over  this  competing  system  to  the  substantially  free  use  of 
the  community.  More  remarkable  still  is  the  universal  testimony 
that  this  policy  has  paid  both  in  increased  railroad  profits  and  in 
added  national  prosperity. 

Great  Britain  is  the  one  exception  among  European  industrial 
countries  to  the  rule  of  encouraging  both  rail  and  water  transport. 
British  railroad  policy  has  aimed  at  the  suppression  of  waterway 
competition,  ana  has  pretty  thoroughly  succeeded.  To-day  the 
British  business  community  finds  itself  paying  higher  transporta- 
tion tolls  than  continental  countries,  and  because  of  this  fact  is  at  a 
great  and  increasing  disadvantage  in  competitive  markets. 

So  serious  has  this  situation  come  to  be  considered  by  British 
traders  that  Parliament  has  taken  cognizance  of  the  demand  for 
rehabilitation  of  waterways,  and  a  careful  inquiry  into  the  entire 
subject  of  water  and  rail  transportation  is  now  being  carried  on  by 
the  board  of  trade. 

It  seems  interesting  and  significant  that  Great  Britain  and  the 
United  States  are  the  only  industrial  countries  of  the  first  class  in 
which  water  transportation  has  so  long  been  neglected;  and  it  is  a 
suggestive  fact  that  in  both  these  countries  a  powerful  opinion  has 
lately  developed  in  favor  of  following  the  lead  of  continental  nations, 
emancipating  the  waterways  from  railroad  domination,  and  vigor- 
ously developing  them  as  an  independent  factor  in  transportation. 

EARLY  CANAL  ERA  ENDED  BY  RAILWAY  DEVELOPMENT 

Before  the  perfection  of  the  steam  locomotive  and  the  introduc- 
tion of  railway  transportation  there  had  been  an  era  of  canal  devel- 
opment in  most  important  countries.     It  is  safe  to  say  that  if  the 


WATERWAYS  AND  RAILWAY  TRAFFIC   IN  EUROPE  379 

railroad  had  not  been  developed  until  a  generation  later  than  it 
actually  was,  the  system  of  canals  and  regulated  rivers  would  now 
be  much  more  extensive  and  perfect  than  it  is. 

After  the  railroad  had  demonstrated  its  superior  adaptability  to 
the  conditions  of  the  times  there  was  a  long  period  of  quiescence  in 
waterway  development,  and  it  was  not  until  the  seventh  and  eighth 
decades  of  the  last  century  that  public  attention  reverted  to  the  pos- 
sibilities of  inland  water  communication.  About  this  period  there 
came  a  general  revival  of  interest  in  the  subject  throughout  the  pro- 
gressive countries  of  continental  Europe,  although  in  England  and 
the  United  States  the  revival  was  postponed  much  longer. 

The  development  of  railways  haa  made  transportation  vastly  more 
important  than  ever  before,  and  at  the  end  of  the  first  generation  of 
railroad  experience  there  began  to  grow  up  a  strong  impression  that 
while  railroad  transportation  was  vastly  cheaper  and  more  satis- 
factory than  in  its  beginning  anybody  had  imagined  it  could  be,  it 
was  yet  more  expensive  than  was  compatible  with  the  best  interest 
of  the  business  community.  This  impression,  together  with  the 
rapid  development  of  industrial  competition,  both  internal  and  inter- 
national, was  responsible  for  the  revival  of  interest  in  canals  and 
rivers,  which  it  was  believed  had  been  unduly  neglected  and  which 
promised  to  give  cheaper  transportation,  especially  for  bulky  prod- 
ucts of  comparatively  low  value,  than  could  be  secured  by  rail. 

In  countries  where  railroads  have  been  state  owned,  the  govern- 
ment has  most  promptly  and  vigorously  interested  itself  in  the  devel- 
opment of  canals  which  should  compete  with  the  railroads.  Canal 
and  river  transportation  has  been  least  developed,  and  with  the  least 
satisfactory  results,  in  Great  Britain  and  the  United  States,  the  two 
first-class  commercial  countries  which  have  never  departed  from  the 
rule  of  private  railroad  ownership.  In  both  these  countries  compe- 
tition between  waterways  and  railroads  resulted  disastrously  to 
canals  and  river  navigation.  The  vast  aggregations  of  capital  which 
were  brought  together  to  finance  the  railroads  were,  in  private  con- 
trol, powerful  enough  largely  to  suppress  competition  by  the  water- 
ways. As  a  result' ,  in  one  way  ana  another,  many  important  canals 
in  Great  Britain  and  the  United  States  have  fallen  into  the  hands  of 
railroads  and  have  become  comparatively  negligible  factors  in  the 
transportation  scheme.  Many  have  been  converted  into  rights  of 
way  for  railroads,  and  few  have  been  improved  so  that  they  could 
have  a  fair  chance  in  competing  with  the  railroads.  The  impression 
was  that  canals  and  rivers  would  never  be  able  satisfactorily  to  com- 
pete against  railroads,  and  the  decadence  of  internal  waterways  was 
regarded  as  inevitable  and  of  no  serious  economic  consequence. 

REVIVAL  OF   INTEREST   IN   WATERWAYS 

About  forty  years  ago  public  opinion  began  to  interest  itself  once 
more  in  inland  water  transportation,  particularly  on  the  continent. 
The  impression  became  strong  that  if  the  railroads  were  permitted 
permanently  to  monopolize  inland  transportation  the  problem  of 
raising  capital  for  the  necessary  expansion  of  the  railroad  system 
would  become  increasingly  serious.  Therefore,  two  considerations 
moved  the  authorities,  especially  in  countries  where  the  railroads 
were  owned  by  the  state,  to  a  renewed  study  of  the  possibilities  of 
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water  transportation.  First,  perhaps,  was  the  growing  belief  that 
for  many  classes  of  freight  water  would  provide  equally  satisfactory 
transportation  at  less  rates  than  the  railroads.  Only  second  to  this 
was  trie  impression  among  state  officials,  who  faced  the  problem  of 
raising  money  for  extensions  and  improvements  of  railroads,  that  a 
given  investment  in  the  improvement  of  rivers  and  in  connecting 
them  by  canals  would  provide  means  for  moving  a  larger  tonnage  of 
freight  than  an  equal  investment  in  railroad  facilities. 

The  results  achieved  thus  far  through  the  rehabilitation  of  the 
internal  waterway  systems'  of  continental  countries  are  generally 
accepted  as  justifying  this  opinion.  Even  in  Great  Britain,  where 
distances  are  comparatively  short,  and  where  no  important  industrial 
center  is  very  far  removed  from  the  cheapest  transportation  in  the 
world — that  Dy  ocean — there  is  now  a  belated  but  animated  concern 
in  behalf  of  the  waterways,  and  commercial  interests  are  making 
themselves  very  active  in  the  effort  to  enlist  the  state. 

It  was  doubtless  only  natural  that  in  Great  Britain  and  the  United 
States  the  waterways  revival  should  have  been  postponed  longer  than 
in  continental  countries.  It  is  fashionable  to  attribute  the  delay  in 
these  two  countries  to  the  influence  of  the  railroads,  and  no  doubt 
this  was  a  factor  of  importance.  But  other  considerations  must 
be  assigned  due  weight.  In  England  the  most  important  con- 
sideration was  the  easy  accessibility  of  ocean  transportation;  and 
second  was  the  fact  that  for  various  physical  reasons  the  construc- 
tion of  canals  is  more  difficult  and  expensive  in  England  than  in 
most  continental  countries.  England  has  no  such  great  rivers  as 
the  Danube,  the  Rhine,  the  Elbe,  the  Oder,  the  Seine,  and  other  great 
water  highways  of  the  Continent.  The  topography  of  Great  Britain 
makes  canal  construction  more  difficult  than  on  the  Continent.  The 
country  is  more  uneven  and  more  locks  would  be  required,  involving 
greater  expense.  The  question  of  water  supply  for  the  higher  levels 
is  so  serious  as  in  the  opinion  of  some  authorities  to  bar  Great  Britain 
from  ever  securing  economically  a  system  of  waterways  approaching 
the  efficiency  of  those  in  France,  Belgium,  the  Netherlands,  Germany 
and  even  Austria-Hungary. 

TARDY    WATERWAY    REVIVAL   IN   GREAT   BRITAIN 

Yet  freight  rates  imposed  by  the  railroads  are  so  high  that  despite 
difficulties  the  demand  for  waterways  is  now  becoming  insistent. 
While  it  is  impossible,  owing  to  the  /act  that  British  railroads  have 
never  provided  ton-mile  statistics,  to  determine  accurately  how 
English  railroad  rates  compare  with  those  of  other  countries,  it  is 
accepted  in  Great  Britain  that  the  average  cost  of  moving  freight 
there  is  greater  than  in  any  other  industrial  country.  Various  wit- 
nesses on  behalf  of  the  traders,  who  appeared  before  the  Royal 
Commission  on  Internal  Waterways,  presented  statistics  on  this 
point,  not  always  in  agreement,  but  uniformly  reaching  the  conclu- 
sion that  English  transportation  is  the  most  expensive  in  Europe. 
The  handicap  which  this  extra  expense  imposes  on  British  industry 
and  agriculture  is  recognized  and  nas  been  constantly  referred  to  in 
these  hearings.  The  English  industrial  community  fs  not  agreed  as 
to  a  plan  for  rehabilitating  the  waterways,  but  most  of  the  proposals 
agree  that  the  matter  must  not  be  left  to  private  enterprise;  that  the 
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and  steel  business  in  this  country.  On  his  return  home  he  gave 
assurances  to  British  iron  manufacturers  that  they  need  have  no 
serious  fears  of  the  competition  of  the  United  States,  because  in  Amer- 
ica the  great  iron  ore  deposits  were  too  far  distant  from  coal.  He  was 
positive  it  would  never  oe  possible  to  bring  the  ore  to  the  coal,  or  the 
coal  to  the  ore,  at  such  rates  as  would  enable  production  of  iron  and 
steel  cheap  enough  to  compete  with  England. 

How  completely  erroneous  was  this  conclusion  need  not  be  sug- 
gested now,  Decause  everybody  is  familiar  with  the  marvelous  f  acifi- 
ties  for  bringing  the  Lake  Superior  ores  to  the  Pittsburg  iron  district, 
and  with  the  success  of  the  American  iron  and  steel  interests  in  com- 

Eeting  with  all  the  world,  despite  the  initial  disadvantages  which  they 
ad  to  overcome.  Witnesses  before  the  British  Royal  Commission 
repeatedly  declared  that  the  process  of  bringing  the  Lake  Superior 
ores  first  by  rail  to  the  docks  on  the  upper  Lake,  then  by  Lakes 
Superior.  Huron,  and  Erie  to  ports  convenient  to  the  coal  districts, 
and  finally  by  rail  to  the  seats  of  the  iron  industry,  was  the  greatest 
achievement  in  transportation  that  the  world  has  seen. 

So  much  for  the  British  iron-makers'  error  in  underrating  the  pos- 
sibilities of  internal  transportation  in  the  United  States.  As  to  Ger- 
many, their  error  was  hardly  less  striking.  In  the  beginnings  of  the 
great  development  of  the  German  iron  trade  English  iron  interests 
declined  to  take  German  competition  seriously  because  the  German 
ore  deposits  were  considered  utterly  inadequate  for  the  development 
of  a  really  great  industry,  and  it  was  presumed  that  the  transportation 
of  great  quantities  of  foreign  ore  to  the  seats  of  the  German  industries 
would  be  so  expensive  as  to  make  it  utterly  unprofitable.  Yet,  in 
fact,  the  Germans  have  developed  an  iron  industry  which  is  now  a 
matter  of  concern  to  every  competing  country,  and  which  is  based, 
like  that  of  the  United  States,  on  a  system  of  extremely  cheap  trans- 
portation. While  there  is  a  large  and  increasing  production  of  iron 
ore  in  Luxembourg,  which  is  utilized  in  the  German  iron  industry,  and 
while  Germany  itself  produces  a  large  and  growing  annual  tonnage  of 
ore,  and  brings  still  other  large  amounts  from  Austria-Hungary,  it  is 
nevertheless  true  that  the  major  part  of  the  iron  ore  reduced  in  Ger- 
many comes  from  the  Scandinavian  peninsula  and  from  Spain.  To 
the  canals  and  canalized  rivers  of  the  Empire  is  due  the  credit  for 
making  it  possible  thus  to  bring  foreign  ores  to  the  German  industrial 
regions.  Exceedingly  low  rates  are  made  and  the  tonnage  handled 
by  rivers  and  canals  is  tremendous. 

Thus  it  appears  that  in  both  the  United  States  and  Germany  the 
development  of  the  utmost  possibilities  of  cheap  inland  water  com- 
munication is  entitled  to  recognition  for  having  made  possible  the 
upbuilding  of  industries  which  a  generation  ago  seemed  economically 
impossible.  With  their  great  supplies  of  coal  and  ore  located  very 
close  together,  and  with  ocean  transportation  at  their  door.  British 
manufacturers  seemed  assured  of  a  domination  in  the  world's  iron 
trade  that  could  only  be  ended  by  exhaustion  of  their  supplies  of  coal 
or  iron.  A  very  different  situation  has  been  brought  about  largely 
because  of  the  utilization  of  internal  water  transportation  in  the 
United  States  and  Germany.  This  one  object  lesson  has  deeply  im- 
pressed the  British  community,  and  in  no  small  measure  has  been 
responsible  for  the  present  agitation  of  the  waterways  question. 
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sible  to  cany  the  railroad  practically  everywhere — tunneling  moun- 
tains, spanning  great  rivers,  burrowing  under  arms  of  the  ocean, 
overcoming  every  obstacle — no  skill  and  no  expenditure  could  carry 
waterways  into  many  regions  which  railroads  could  enter.  Conse- 
quently, if  the  two  systems,  water  and  rail,  had  been  started  in  an 
even  competition,  water  would  have  been  placed  at  a  great  and  irre- 
movable disadvantage.  The  railroad  could  reach  every  market  and 
every  industrial  center;  not  so  the  water. 

Now  it  must  be  borne  in  mind  that  at  the  time,  three-fourths  of  a 
century  ago,  when  the  industrial  world  seemed  called  upon  to  deter- 
mine which  system  of  transportation  it  would  accept  and  develop, 
there  was  no  conception  of  the  tremendous  part  transportation  was 
to  play  in  the  future.  The  wildest  visionary  would  not  have  dared 
predict  that  by  the  dawjiing  of  the  twentieth  century  the  tonnage 
of  freight  would  be  even  a  small  fraction  of  the  immense  amount 
that  now  moves.  The  idea  that  Europe  and  North  America  would 
be  gridironed  with  hundreds  of  thousands  of  miles  of  railroads,  mov- 
ing billions  of  tons  of  goods,  would  have  been  scouted.  At  that  time 
it  was  assumed  that  commerce  made  transportation,  the  idea  that 
transportation  makes  commerce  was  of  later  development.  The  pos- 
sible development  of  both  the  consuming  and  producing  capacities 
of  great  populations  was  utterly  unsuspected.  Nobody  dreamed  that 
commerce  would  soon  demand  all  tne  accommodations  that  both 
rail  and  water  could  provide.  It  seemed  a  mere  question  of  choosing 
between  two  systems  of  transportation,  and  naturally  the  one  which 
offered  the  widest  range  of  usefulness  was  taken  up. 

So  for  several  decades  waterways  were  neglected  and  energies 
devoted  to  railroads.  These  at  first  were  local  enterprises,  lines  were 
short,  and  there  was  little  thought  of  developing  great  systems. 
But  as  time  passed  and  commerce  expanded  with  the  growth  of 
facilities,  local  roads  were  joined  into  systems,  systems  were  federated 
into  groups,  and  presently  the  marvel  of  the  modern  railroad  fabric 
had  been  wrought.  Railroads  were  everywhere,  they  could  handle 
everything;  they  made  transportation  inconceivably  cheaper,  safer, 
and  more  expeditious  than  ever  before.  So  it  came  about  that  in  a 
short  time  railroads  had  reached  magnificent  efficiency  and  approxi- 
mate universality,  while  waterways  had  ceased  to  develop  and  had 
become  less  and  less  factors  in  transport.  Then  came  the  era  of 
attempted  waterway  rehabilitation. 

Conviction  that  while  railroads  had  wonderfully  cheapened  trans- 
portation, waterways  would  still  further  reduce  this  charge,  was 
partly  responsible  for  the  revival  of  interest  in  waterways.  Railways 
nad  learned  the  art  of  suppressing  competition  among  themselves. 
Abuses  had  grown  up.  Because  of  these,  dissatisfaction  with  railroad 
conditions  developed  in  many  countries  about  the  same  time.  The 
epoch  of  ' 'granger  legislation"  in  the  United  States  was  synchronous 
with  a  period  of  very  similar  agitation  in  Germany.  In  the  latter 
country  the  agitation  resulted  in  nationalization  of  railroads.  In  the 
United  States  it  initiated  the  movement  for  government  control. 

Incident  to  this  granger  movement  in  Europe  was  the  recrudescence 
of  waterways.  In  different  countries  about  the  same  time  effort  was 
made  to  improve  and  extend  the  waterway  system  so  that  it  should 
supplement  the  railroads  and  induce  reduction  of  their  rates. 
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At  this  time  there  was  no  comprehension  of  the  fact  that  commerce 
tends  to  increase  in  something  like  the  proportion  that  facilities  for 
transport  are  expanded.  Railroad  managers  believed  that  if  water- 
ways were  developed  they  would  take  away  a  share  of  the  freight  and 
to  just  that  extent  the  railroads  would  suffer.  Nobody  was  yet  pre- 
pared to  believe  that  business  taken  from  the  railroads  would  be 
promptly  replaced  by  new  business,  and  that  this  growth,  keeping 
pace  with  extension  of  transportation  facilities  and  lowering  of  rates, 
would  go  on  indefinitely. 

Railroad  managers  had  no  sympathy  with  the  idea  that  larger 
transportation  facilities  were  demanded,  or  that  another  method 
would  supply  cheaper  transport  than  their  iron  highways.  Their 
political  influence  as  well  as  their  vastly  more  important  commercial 
influence  was  enlisted  in  antagonism.  They  believed  it  would  be 
better  to  spend  money  in  building  new  railroads  or  improving  old 
ones  rather  than  in  waterways.  They  were  determined  to  prove  the 
correctness  of  this  opinion^  and  they  set  about  doing  so  by  inaugurat- 
ing a  cutthroat  competition  against  the  waterways  under  circum- 
stances in  which  the  latter  were  at  a  hopeless  disadvantage.  The 
nature  and  extent  of  this  disadvantage  must  now  be  explained. 

The  railroad  system  was  already  constructed  and  in  business.  It 
enjoyed  a  practical  monopoly.  Everybody  was  compelled  to  patron- 
ize it.  Its  business  was  vast  and  varied.  No  statistician  could 
calculate  accurately  the  cost  of  handling  a  particular  class  of  business 
or  a  particular  consignment.  As  to  a  great  part  of  the  territory,  where 
waterways  could  not  enter,  the  railroad's  monopoly  was  unassailable, 
likewise,  as  to  a  large  proportion  of  business  the  railroads  were 
assured  a  monopoly  because  of  quicker  and  surer  service.  The  highest 
classes  of  freight,  which  produced  the  greatest  revenue  in  proportion 
to  expense  of  moving,  were  conceded  to  the  railways.  The  water- 
ways were  limited  to  a  competition  for  the  lower  classes  of  freight, 
hauled  at  the  lowest  rates,  and  throughout  only  a  limited  region. 

Therefore,  when  the  minister  of  railways  of  a  government-owner- 
ship country,  or  the  traffic  manager  in  a  private-ownership  country, 
set  out  to  prove  that  water  transportation  was  not  economical  in 
comparison  with  rail,  they  had  every  advantage.  They  made  such 
rates  as  they  saw  fit  to  prevent  traffic  going  to  the  waterways.  If 
they  lost  money  on  hauling  one  class  of  freight  they  could  make  it 
up  on  another  class  for  which  the  waterways  could  not  compete.  If 
the  railways  of  the  north  of  France  found  that  their  coal  tonnage 
was  being  lost  to  the  canals,  they  could  reduce  their  rates  to  such  a 
point  that  the  canals  could  not  compete;  and  if  in  so  doing  they  lost 
money  on  coal  traffic  they  could  make  it  back  by  charging  higher 
rates  on  other  business  which  the  canals  could  not  touch;  or  they 
could  stand  a  net  loss  for  a  considerable  time  without  being  driven 
out  of  business. 

On  the  other  side  of  this  uneven  competitive  game  was  the  oper- 
ator of  the  canal  boat.  He  did  not  own  his  highway.  His  invest- 
ment was  limited  to  his  barges  and  mules.  He  was  assured  of  ab- 
solutely no  business  against  the  railroad's  competition.  He  had  no 
great  financial  backing,  as  the  railroad  had,  to  enable  him  to  cany  on 
a  long  and  arduous  fight.  He  must  earn  a  living  profit  on  his  ousi- 
ness  to-day  in  order  to  do  more  business  to-morrow.    If  he  were 
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forced  to  lose  money  to-day  and  to-morrow  he  would  be  out  of  busi- 
ness the  day  after  to-morrow.  Before  the  railroad  would  feel  a  strain 
which  it  was  able  to  distribute  throughout  a  complex  business  struc- 
ture every  part  of  which  helped  support  every  other  part,  the  barge- 
man would  be  bankrupted  and  driven  from  the  field. 

So  much  for  the  one  aspect  of  competition  between  the  railway  and 
the  waterway.  Another  aspect  is  suggested  by  the  case  of  a  manu- 
facturer whose  plant  is  located  adjacent  to  both  water  and  rail  routes, 
and  who  wishes  to  divide  his  business  between  the  two.  He  can 
reach  part  of  his  markets  by  water.  He  can  reach  all  of  them  by 
rail.  He  may  be  able  to  make  a  contract  for  bringing  his  coal  and 
raw  materials  to  his  establishment  by  water  at  low  rates.  But  if 
the  railroad,  jealous  of  his  division  of  business,  is  permitted  to  re- 
taliate it  can  punish  the  manufacturer  so  effectively  that  he  will 
not  dare  make  the  division.  In  actual  experience  this  very  thing 
happened  repeatedly  in  different  countries  at  times  when  the  rail- 
roads were  permitted  to  fight  the  canals. 

The  railroad  would  offer  as  good  a  rate  as  the  canal  had  made, 
whether  or  not  it  was  remunerative.  If  the  manufacturer  still  de- 
clined to  give  all  his  business  to  the  railroad,  the  traffic  manager 
could  then  say:  "Very  well,  your  distributing  rates  will  be  so  high, 
and  your  supply  of  cars  so  inadequate,  that  you  will  hereafter  find 
difficulty  in  distributing  your  products  to  markets  which  the  water- 
ways do  not  reach.  Your  competitor,  who  is  wiser  and  realizes  the 
propriety  of  giving  his  entire  business  to  us,  will  be  able  promptly  to 
fill  orders  at  times  when  you  will  be  unable  to  get  service.     As  he 

E'ves  us  his  entire  business  we  shall  feel  under  obligations  to  give 
m  consideration  which  you  can  not  expect." 

Preferential  rates  constituted  at  times  the  most  effective  method 
of  bringing  recalcitrants  to  time.  In  France  railroad  managers  em- 
ployed these  various  expedients  with  great  effect ,  frequently  granting 
much  lower  rates  to  one  customer  than  to  another  in  the  same  town, 
favoring  the  one  whose  business  was  given  entirely  to  the  railways.  The 
government  railway  administration  found  it  necessary  to  make  a 
regulation  that  if  the  rate  were  reduced  at  a  given  point  on  any  part 
of  the  business  it  must  be  reduced  on  all.  This  was  one  of  the 
effective  means  of  protecting  the  canals  in  their  fair  share  of  the 
business. 

In  many  cases  railways  are  now  forbidden  by  the  state  to  make 
as  low  rates  as  the  canals.  The  fact  that  in  Germany,  France,  and 
Belgium  this  intervention  is  necessary  in  order  to  protect  the  canals 
in  their  proportion  of  traffic,  is  always  emphasized  in  railroad  argu- 
ments. But  the  state's  policy,  where  states  own  and  operate  the 
railways,  is  primarily  to  facilitate  business,  rather  than  to  monoj>olize 
it.  Experience  has  taught  that  it  is  not  good  business  for  the  rail- 
ways to  be  allowed  to  monopolize  traffic  by  hauling  it  at  unremunera- 
tive  rates.  The  state  insists  upon  maintaining  both  transportation 
systems  in  effective  operation,  on  the  theory  that  in  the  long  run 
business  will  go  to  that  system  which  can  most  profitably  handle  it. 
The  public  is  accommodated  and  the  waste  of  competition  avoided. 
Such  competition  at  best  would  be  useless,  because  after  making  a 
low  rate  to  get  the  business  the  railroad  would  either  have  to  con- 
tinue doing  it  at  a  loss — which  would  be  a  waste  of  the  state's  prop- 
erty— or  else  it  would  have  to  raise  the  rate  again  and  leave  the  pub- 
lic worse  off  than  ever. 
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IF  THE   OHIO   HAD   BEEN   A   GERMAN   RIVER 

Opponents  of  the  economic  policy  of  waterway  development, 
believing  water  can  not  ultimately  compete  with  railroads,  frequently 
point  to  the  decadence  of  traffic  along  the  Ohio  River  in  the  face  of 
the  fact  that  much  money  has  been  spent  improving  that  stream. 
The  facts  support  the  contention  that  the  great  Ohio  seems  to  have 
been  unable  to  compete  satisfactorily  against  the  railroads.  But  in 
no  great  European  country,  where  state  control  of  such  matters  is 
more  firm  than  here,  would  competition  have  been  allowed  to  ruin 
the  traffic  on  a  great  artery  like  the  Ohio.  The  State  would  main- 
tain that  instead  of  building  railroads  to  handle  traffic  which  could 
as  well  be  moved  by  river,  it  would  better  leave  this  traffic  to  the  river 
and  spend  its  money  building  railroads  in  regions  where  it  was  impos- 
sible to  furnish  any  out  rail  transportation.  German  or  French  policy 
would  never  have  permitted  the  Ohio,  the  Mississippi,  the  Missouri, 
to  fall  into  commercial  decadence.  If  these  had  been  German  posses- 
sions, for  instance,  they  would  long  ago  have  developed  almost  un- 
limited carrying  possibilities,  and  to-day  would  be  doing  for  this 
country  what  the  Elbe,  the  Oder,  the  Weser,  the  Rhine,  and  others 
are  doing  for  Germany.  They  would  be  preventing  car  famines  and 
insuring  against  the  paralysis  of  trade  which  follows  when  transporta- 
tion facilities  become  inadequate. 

European  students  of  transportation  wonder  that  the  United 
States  should  have  permitted  so  one-sided  a  development  of  its  trans- 
portation system.  They  point  out  that  with  perhaps  the  exception 
of  China,  no  other  country  has  such  a  magnificent  river  system  as  the 
United  States,  or  so  great  possibilities  of  its  effective  utilization. 
Nowhere  else  is  there  so  large  a  proportion  of  freight  which  can  be 
moved  most  advantageously  oy  water.  In  another  place  it  has  been 
suggested  that  if  the  German  Empire  controlled  the  world's  supply 
of  a  great  staple,  as  the  United  States  controls  cotton,  German  econo- 
mic policy  would  busy  itself  to  bring  about  the  manufacture  of  a 
vastly  larger  proportion  of  that  raw  material  in  Germany.  And, 
similarly,  if  Germany,  France,  or  Austria  possessed  such  a  river  sys- 
tem as  that  of  the  lfnited  States,  with  possibilities  of  being  joined  to 
a  lake  system  such  as  ours,  these  would  long  ago  have  been  made  the 
basis  of  a  vast  and  busy  transportation  system. 

One  consideration  which  ha3  been  kept  in  mind  in  European  develop- 
ment of  water  transportation  is  that  when  a  great  water  route  is  once 
opened  its  capacity  for  freight  movement  is  almost  unlimited.  The 
possibility  of  traffic  movement  on  a  single-line  railroad  is  definitely 
limited.  When  that  capacity  is  reached  the  road  must  be  double- 
tracked.  On  the  other  hand  a  great  waterway  can  move  increasing 
amounts  of  freight  to  an  almost  indefinite  degree  with  merely  the  pro- 
vision of  additional  boats  and  barges.  So  the  policy  of  Germany  and 
France  in  recent  years  has  been  to  make  important  internal  waterways 
as  large  as  practicable.  Originally  small  canals  were  supposed  to  be 
ample  for  all  the  traffic  likely  to  be  offered  them;  but  with  the  develop- 
ment of  commerce  and  industry  they  proved  too  small.  They  have 
been  rebuilt,  shortened,  channels  deepened  and  widened,  the  number 
of  locks  reduced,  and  their  capacity  increased.  The  scneme  of  con- 
struction looked  to  the  future.     If  these  great  investments  in  water- 
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water  transportation.  First,  perhaps,  was  the  growing  belief  that 
for  many  classes  of  freight  water  would  provide  equally  satisfactory 
transportation  at  less  rates  than  the  railroads.  Only  second  to  this 
was  the  impression  among  state  officials,  who  faced  the  problem  of 
raising  money  for  extensions  and  improvements  of  railroads,  that  a 
given  investment  in  the  improvement  of  rivers  and  in  connecting 
them  by  canals  would  provide  means  for  moving  a  larger  tonnage  or 
freight  than  an  eaual  investment  in  railroad  facilities. 

The  results  achieved  thus  far  through  the  rehabilitation  of  the 
internal  waterway  systems*  of  continental  countries  are  generally 
accepted  as  justifying  this  opinion.  Even  in  Great  Britain,  where 
distances  are  comparatively  short,  and  where  no  important  industrial 
center  is  very  far  removed  from  the  cheapest  transportation  in  the 
world — that  dv  ocean — there  is  now  a  belated  but  animated  concern 
in  behalf  of  the  waterways,  and  commercial  interests  are  making 
themselves  very  active  in  the  effort  to  enlist  the  state. 

It  was  doubtless  only  natural  that  in  Great  Britain  and  the  United 
States  the  waterways  revival  should  have  been  postponed  longer  than 
in  continental  countries.  It  is  fashionable  to  attribute  the  delay  in 
these  two  countries  to  the  influence  of  the  railroads,  and  no  doubt 
this  was  a  factor  of  importance.  But  other  considerations  must 
be  assigned  due  weight.  In  England  the  most  important  con- 
sideration was  the  easy  accessibility  of  ocean  transportation;  and 
second  was  the  fact  that  for  various  physical  reasons  the  construc- 
tion of  canals  is  more  difficult  and  expensive  in  England  than  in 
most  continental  countries.  England  has  no  such  great  rivers  as 
the  Danube,  the  Rhine,  the  Elbe,  the  Oder,  the  Seine,  and  other  great 
water  highways  of  the  Continent.  The  topography  of  Great  Britain 
makes  canal  construction  more  difficult  than  on  the  Continent.  The 
country  is  more  uneven  and  more  locks  would  be  required,  involving 
greater  expense.  The  question  of  water  supply  for  the  higher  levels 
is  so  serious  as  in  the  opinion  of  some  authorities  to  bar  Great  Britain 
from  ever  securing  economically  a  system  of  waterways  approaching 
the  efficiency  of  those  in  France,  Belgium,  the  Netherlands,  Germany 
and  even  Austria-Hungary. 

TARDY   WATERWAY   REVIVAL   IN   GREAT    BRITAIN 

Yet  freight  rates  imposed  by  the  railroads  are  so  high  that  despite 
difficulties  the  demand  for  waterways  is  now  becoming  insistent. 
While  it  is  impossible,  owing  to  the  fact  that  British  railroads  have 
never  provided  ton-mile  statistics,  to  determine  accurately  how 
English  railroad  rates  compare  with  those  of  other  countries,  it  is 
accepted  in  Great  Britain  that  the  average  cost  of  moving  freight 
there  is  greater  than  in  any  other  industrial  country.  Various  wit- 
nesses on  behalf  of  the  traders,  who  appeared  before  the  Royal 
Commission  on  Internal  Waterways,  presented  statistics  on  this 
point,  not  always  in  agreement,  but  uniformly  reaching  the  conclu- 
sion that  English  transportation  is  the  most  expensive  in  Europe. 
The  handicap  which  this  extra  expense  imposes  on  British  industry 
and  agriculture  is  recognized  and  lias  been  constantly  referred  to  in 
these  hearings.  The  English  industrial  community  is  not  agreed  as 
to  a  plan  for  rehabilitating  the  waterways,  but  most  of  the  proposals 
agree  that  the  matter  must  not  be  left  to  private  enterprise;  that  the 
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water  transportation.  First,  perhaps,  was  the  growing  belief  that 
for  many  classes  of  freight  water  would  provide  equally  satisfactory 
transportation  at  less  rates  than  the  railroads.  Only  second  to  this 
was  tne  impression  among  state  officials,  who  faced  the  problem  of 
raising  money  for  extensions  and  improvements  of  railroads,  that  a 
given  investment  in  the  improvement  of  rivers  and  in  connecting 
them  by  canals  would  provide  means  for  moving  a  larger  tonnage  of 
freight  than  an  equal  investment  in  railroad  facilities. 

The  results  achieved  thus  far  through  the  rehabilitation  of  the 
internal  waterway  systems*  of  continental  countries  are  generally 
accepted  as  justifying  this  opinion.  Even  in  Great  Britain,  where 
distances  are  comparatively  short,  and  where  no  important  industrial 
center  is  very  far  removed  from  the  cheapest  transportation  in  the 
world — that  dv  ocean — there  is  now  a  belated  but  animated  concern 
in  behalf  of  the  waterways,  and  commercial  interests  are  making 
themselves  very  active  in  the  effort  to  enlist  the  state. 

It  was  doubtless  only  natural  that  in  Great  Britain  and  the  United 
States  the  waterways  revival  should  have  been  postponed  longer  than 
in  continental  countries.  It  is  fashionable  to  attribute  the  delay  in 
these  two  countries  to  the  influence  of  the  railroads,  and  no  doubt 
this  was  a  factor  of  importance.  But  other  considerations  must 
be  assigned  due  weight.  In  England  the  most  important  con- 
sideration was  the  easy  accessibility  of  ocean  transportation;  and 
second  was  the  fact  that  for  various  physical  reasons  the  construc- 
tion of  canals  is  more  difficult  and  expensive  in  England  than  in 
most  continental  countries.  England  has  no  such  great  rivers  as 
the  Danube,  the  Rhine,  the  Elbe,  the  Oder,  the  Seine,  and  other  great 
water  highways  of  the  Continent.  The  topography  of  Great  Britain 
makes  canal  construction  more  difficult  than  on  the  Continent.  The 
country  is  more  uneven  and  more  locks  would  be  required,  involving 
greater  expense.  The  question  of  water  supply  for  the  higher  levels 
is  so  serious  as  in  the  opinion  of  some  authorities  to  bar  Great  Britain 
from  ever  securing  economically  a  system  of  waterways  approaching 
the  efficiency  of  those  in  France,  Belgium,  the  Netherlands,  Germany 
and  even  Austria-Hungary. 

TARDY    WATERWAY   REVIVAL   IN   GREAT   BRITAIN 

Yet  freight  rates  imposed  by  the  railroads  are  so  high  that  despite 
difficulties  the  demand  for  waterways  is  now  becoming  insistent. 
While  it  is  impossible,  owing  to  the  fact  that  British  railroads  have 
never  provided  ton-mile  statistics,  to  determine  accurately  how 
English  railroad  rates  compare  with  those  of  other  countries,  it  is 
accepted  in  Great  Britain  that  the  average  cost  of  moving  freight 
there  is  greater  than  in  any  other  industrial  country.  Various  wit- 
nesses on  behalf  of  the  traders,  who  appeared  before  the  Royal 
Commission  on  Internal  Waterways,  presented  statistics  on  tliis 
point,  not  always  in  agreement,  but  uniformly  reaching  the  conclu- 
sion that  English  transportation  is  the  most  expensive  in  Europe. 
The  handicap  which  this  extra  expense  imposes  on  British  industry 
and  agriculture  is  recognized  and  has  been  constantly  referred  to  in 
these  hearings.  The  English  industrial  community  is  not  agreed  as 
to  a  plan  for  rehabilitating  the  waterways,  but  most  of  the  proposals 
agree  that  the  matter  must  not  be  left  to  private  enterprise;  that  the 
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water  transportation.  First,  perhaps,  was  the  growing  belief  that 
for  many  classes  of  freight  water  would  provide  equally  satisfactory 
transportation  at  less  rates  than  the  railroads.  Only  second  to  this 
was  tne  impression  among  state  officials,  who  faced  the  problem  of 
raising  money  for  extensions  and  improvements  of  railroads,  that  a 
given  investment  in  the  improvement  of  rivers  and  in  connecting 
them  by  canals  would  provide  means  for  moving  a  larger  tonnage  of 
freight  than  an  eaual  investment  in  railroad  facihties. 

The  results  achieved  thus  far  through  the  rehabilitation  of  the 
internal  waterway  systems*  of  continental  countries  are  generally 
accepted  as  justifying  this  opinion.  Even  in  Great  Britain,  where 
distances  are  comparatively  short,  and  where  no  important  industrial 
center  is  very  far  removed  from  the  cheapest  transportation  in  the 
world — that  dv  ocean — there  is  now  a  belated  but  animated  concern 
in  behalf  of  the  waterways,  and  commercial  interests  are  making 
themselves  very  active  in  the  effort  to  enlist  the  state. 

It  was  doubtless  only  natural  that  in  Great  Britain  and  the  United 
States  the  waterways  revival  should  have  been  postponed  longer  than 
in  continental  countries.  It  is  fashionable  to  attribute  the  delay  in 
these  two  countries  to  the  influence  of  the  railroads,  and  no  doubt 
this  was  a  factor  of  importance.  But  other  considerations  must 
be  assigned  due  weight.  In  England  the  most  important  con- 
sideration was  the  easy  accessibility  of  ocean  transportation;  and 
second  was  the  fact  that  for  various  physical  reasons  the  construc- 
tion of  canals  is  more  difficult  and  expensive  in  England  than  in 
most  continental  countries.  England  has  no  such  great  rivers  as 
the  Danube,  the  Rhine,  the  Elbe,  the  Oder,  the  Seine,  and  other  great 
water  highways  of  the  Continent.  The  topography  of  Great  Britain 
makes  canal  construction  more  difficult  than  on  the  Continent.  The 
country  is  more  uneven  and  more  locks  would  be  required,  involving 
greater  expense.  The  question  of  water  supply  for  the  higher  levels 
is  so  serious  as  in  the  opinion  of  some  authorities  to  bar  Great  Britain 
from  ever  securing  economically  a  system  of  waterways  approaching 
the  efficiency  of  those  in  France,  Belgium,  the  Netherlands,  Germany 
and  even  Austria-Hungary. 

TARDY   WATERWAY   REVIVAL   IN   GREAT   BRITAIN 

Yet  freight  rates  imposed  by  the  railroads  are  so  high  that  despite 
difficulties  the  demand  for  waterways  is  now  becoming  insistent. 
While  it  is  impossible,  owing  to  the  fact  that  British  railroads  have 
never  provided  ton-mile  statistics,  to  determine  accurately  how 
English  railroad  rates  compare  with  those  of  other  countries,  it  is 
accepted  in  Great  Britain  that  the  average  cost  of  moving  freight 
there  is  greater  than  in  any  other  industrial  country.  Various  wit- 
nesses on  behalf  of  the  traders,  who  appeared  before  the  Royal 
Commission  on  Internal  Waterways,  presented  statistics  on  this 
point,  not  always  in  agreement,  but  uniformly  reaching  the  conclu- 
sion that  English  transportation  is  the  most  expensive  in  Europe. 
The  handicap  which  this  extra  expense  imposes  on  British  industry 
and  agriculture  is  recognized  and  lias  been  constantly  referred  to  in 
these  nearings.  The  English  industrial  community  is  not  agreed  as 
to  a  plan  for  rehabilitating  the  waterways,  but  most  of  the  proposals 
agree  that  the  matter  must  not  be  left  to  private  enterprise;  that  the 
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cask  esbss  fee  <£rro?££*i  from  sfae  ndfaMJ&s;  *fid  *h*s  is  sane  m  iriii 
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Bruges,  large  seagoing  vessels  may  be  accommodated.  From  Bruges 
inland  to  Ghent  it  has  likewise  been  widened  to  accommodate  the 
largest  barges  carried  on  the  Rhine. 

There  is  a  canal  under  construction  from  Bruges  to  Zeebrugge,  a 
little  over  6  miles,  which  enables  ocean-going  vessels  of  draft  up  to  27 
feet  to  go  up  to  Bruges.  A  great  breakwater  has  been  constructed  at 
Zeebrugge  to  protect  the  entrance  to  this  canal.  This  Bruges- 
Zeebrugge  canal  is  owned  by  a  private  company  under  close  Govern- 
ment control. 

DIGGING   OUT   INLAND   HARBORS 

The  business  of  scooping  out  huge  inland  harbors  at  such  points 
as  Bruges  and  Ghent  to  accommodate  the  great  ocean-going  vessels 
which  these  canals  bring  up  to  the  cities  is  quite  a  matter  of  fact  in 
Belgium.  Each  increase  in  the  capacity  of  one  of  the  ship  canals 
involves  extension  of  the  inland  narbor,  so  that  vessels  may  be 
assured  ample  docking  facilities.  There  seems  almost  no  limit  to  the 
willingness  of  the  Belgian  cities  and  Government  to  spend  monev  on 
these  facilities  for  a  fast-expanding  commerce.  Americans  nave 
come  to  view  with  reasonable  equanimity  the  generous  appropriations 
which  Congress  makes  for  river  and  fiarbor  improvements,  but  if 
Congress  should  pass  a  river  and  harbor  bill  which  looked  to  the 
initiation  of  a  scneme  of  improvement  that  was  comparable,  con- 
sidering the  size  and  wealth  of  the  two  countries,  with  that  on  which 
Belgium  has  been  engaged  for  many  years,  it  is  safe  to  say  that  the 
country  would  gasp  when  it  saw  the  figures.  Yet  Belgium  finds  the 
investment  profitable.  Somewhere  from  $10,000,000  to  $15,000,000 
will  have  been  spent  when  the  entire  scheme  of  bringing  up  great 
seagoing  vessels  to  Bruges  is  completed. 

A  feature  of  the  great  seaway  from  Bruges  down  to  Zeebrugge  is  its 
illustration  of  how  the  railways  and  canals  of  Belgium  work  hand 
in  hand.  Along  the  side  of  the  canal  runs  a  3-track  railroad  line, 
designed  to  bring  up  passengers  and  freight  from  the  seacoast  in 
cases  where  more  prompt  transportation  is  desired  than  the  canal 
can  afford. 

Even  Brussels,  which  on  anv  map  has  the  appearance  of  being  an 
inland  city,  has  had  the  sea  brought  to  its  door  by  a  canal.  For 
many  years  small  seagoing  vessels  have  made  trips  from  Brussels, 
doing  coasting  trade  to  all  the  points  touching  on  the  North  Sea. 
Some  years  ago  a  project  was  adopted  which  looked  to  the  enlarge- 
ment of  the  canal  from  Brussels  to  Rupel,  to  IS  feet  deep.  On  this 
enlarged  canal  are  4  locks  of  immense  size:  and  another  harbor  is 
being  dredged  out  to  accommodate  the  traffic.  This  new  canal  for 
ocean-going  vessels  in  turn  connects  with  the  big  inland  ditch  from 
Brussels  to  Charleroi,  one  of  the  most  important  waterways  to  Paris, 
so  that  transshipment  of  goods  will  be  made  easy  and  economical. 
Another  inland  seaport  of  no  small  importance  is  Louvain,  east  of 
Brussels,  which  is  connected  with  the  ocean  by  the  Louvain  Canal, 
navigable  for  seagoing  boats  of  500  tons. 

COMPARISON    OF    WATER    AND    RAIL    RATES 

The  following  comparison  shows  rates  by  the  waterways  before  and 
after  the  great  improvements  of  recent  years,  and  also  rail  rates: 
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The  international  systematization  of  waterways  throughout  Bel- 
gium, Holland,  Germany,  and  France  has  been  hardly  less  important 
than  the  development  of  international  relations  by  which  railroad 
transportation  is  governed.  Under  the  workings  of  the  Bernese  con- 
vention of  1890,  tne  railways  of  nearly  all  continental  Europe  are  now 
operated  practically  as  one  system.  Likewise,  by  reason  of  various 
international  arrangements  for  uniform  and  continuous  development 
of  waterways,  the  river  and  canal  systems  have  been  linked  together 
in  an  international  network.  Because  it  so  graphically  suggests  this 
international  cooperation  in  systematizing  water  routes,  the  folio  wing 
computation  of  important  direct  waterways,  in  which  Belgium,  France, 
Germany,  and  Holland  are  all  represented,  is  here  included. 

Table  showing  chief  transit  and  direct  trade  routes 


Name  of  route. 


1.  Antwerp  to  Paris. 

2.  Antwerp  to  Stras- 

burg. 

3.  Antwerp  to  Stras- 

burg. 

4.  Antwerp  to  Co- 

logne. 

5.  Antwerp  to  Rot- 

terdam. 

6.  Antwerp  to  Dun- 

kirk. 

7.  Antwerp  to  Char- 

leroL 

8.  Antwerp  to  Char- 

leroi. 

9.  Dunkirk  to  Char- 

leroi. 

10.  Charleroi  to  Paris. 

11.  Charleroi  to  Stras- 

burg. j 


Via- 


fln  Belgium 
[In  France 


Tolls  per 
ton  mDe.a 


f  Liege  (in  Belgium) 
\France. 


The  Rhine 


[10.0006212 
.001553 
.002485 
.0004973  i 
.0007757 
.001553    : 


...do. 


Dutch  canals: 
In  Belgium 
In  Holland 

[In  Belgium 

In  France 

Brussels 


}Liege. 


In  France, 
In  Belgium 
In  Belgium 
In  France. 
In  Belgium 
In  France. 
In  Germany 


Locks. 


40 
58 


46 
153 


5 
22 

5 
1 

60 


48 

1 
c70 
11 
60 
20 
69 
64 


o  "Tolls  "  here  means  the  charges  imposed  for  use  of  the  waterways.    It  does  not  include  charges  of 
the  barges  for  haulage.  *  For  steamers.  e  Also  for  lifts. 
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WATERWAYS   RELATION   TO   FOREIGN   TRADE 

The  foregoing  computation  presents  an  idea  of  the  economy  in 
transportation  effected  by  the  expansion  andimprovement  of  European 
waterways.  That  the  business  community  has  been  ready  and  glad  to 
avail  itself  of  these  economies  is  shown  by  the  statistics  of  the  tonnage 
handled  in  Belgium  by  the  different  classes  of  transportation  facilities. 
Sixteen  years  ago,  of  imports  into  Belgium,  it  was  calculated  by  the 
Government  authorities  that  49.8  per  cent  came  by  sea,  43.5  per 
cent  by  land  and  rail,  and  6.7  per  cent  by  canal  and  river.  Since 
that  time  the  proportion  received  by  sea  and  by  rail  has  been 
falling  off,  and  the  proportion  received  by  canal  and  river  has  been 
steadily  increasing  until  now,  on  the  basis  of  the  latest  official 
reports,  it  is  estimated  that  about  25  per  cent  of  import  traffic  is 
handled  by  canal  and  river,  the  other  75  per  cent  being  approxi- 
mately equally  divided  between  rail  and  ocean. 

In  export  tonnage,  the  showing  for  inland  waterways  is  even  better. 
In  1891,  40.5  per  cent  of  exports  were  handled  by  sea,  47.8  per  cent 
by  rail,  and  only  11.7  per  cent  by  canal  and  river.  These  figures 
have  so  far  shifted  that  while  it  is  not  possible  to  give  official  statistics 
of  the  present  relative  division,  it  is  estimated  that  about  one- 
third  of  the  total  export  tonnage  is  now  handled  by  canal  and  river, 
and  of  the  other  two-thirds,  the  division  considerably  favors  the  rail- 
roads ad  against  the  sea.  It  appears  that  the  proportion  carried  by 
rail  has  continued  most  nearly  constant,  the  inland  waterways  having 
made  their  largest  gains  at  the  expense  of  the  ocean  carriers.  This 
loss  of  the  ocean  carriers  to  the  inland  waterways,  however,  is  only  a 
proportional  loss.  As  a  matter  of  fact  the  increase  of  tonnage  handled 
t>y  the  internal  waterways  represents  to  a  large  degree  new  business, 
much  of  it  business  that  would  never  have  existed  but  for  the  reduc- 
tion of  rates  which  the  development  of  waterways  secured.  While 
the  percentage  of  Belgian  commerce  handled  by  sea,  both  import  and 
export,  is  now  considerably  smaller  than  it  was  fifteen  years  ago,  the 
actual  tonnage  handled  by  sea  is  larger  than  formerly.  Similarity, 
while  the  railroutes  are  now  credited  with  a  less  total  percentage  of 
the  total  traffic  than  fifteen  years  ago,  their  actual  tonnage  is  much 
larger. 

In  addition  to  the  tabulation  already  given  showing  comparative 
rates  by  rail  and  waterways  on  coal  over  various  routes,  there  is  here 
included  a  statement  comparing  charges  on  other  freight  by  rail  and 
waterways,  between  Antwerp  and  the  various  places  named. 
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couraged.  The  policy  of  the  Government  is  based  on  the  theory 
that  more  benefit  will  accrue  from  cheap  transportation  than  from 
large  railway  profits.  The  waterways  produce  an  annual  deficit  in 
revenues,  wnich  the  State  makes  up.  out  the  Belgian  theory  is  that 
in  consideration  of  making  up  a  small  deficit  the  State  derives 
benefits  worth  many  times  as  much  from  the  increased  prosperity  of 
the  country. 

On  the  whole,  competition  between  railroads  and  waterways  in 
Belgium  is  not  so  severe  as  in  some  other  countries.  While  railway 
rates  are  fixed  by  the  Government,  canal  freights  are  influenced  by 
competition  among  owners  of  boats  and  barges.  Railroad  rates  are 
mucn  more  stable  than  those  of  the  waterways.  Water  rates  are 
higher  in  winter  than  in  summer,  because  the  barges  can  only  be 
operated  during  daylight  on  most  of  waterways,  and  there  are  sev- 
eral less  hours  of  daylight  in  winter  than  in  summer.  Consequently 
journeys  which  can  be  made  in  a  week  or  thereabouts,  in  summer, 
occupy  eleven  or  twelve  days  in  winter. 

The  volume  of  traffic  offered  to  the  water  routes  is  also  a  large 
element  in  determining  rates  at  a  given  time.  Barge  owners  are 
always  willing  to  give  low  rates  when  they  can  promptly  secure  load- 
ings to  their  capacity.  As  there  are  hundreds  of  boat  and  barge 
owners,  competition  is  keen.  On  the  Antwerp  exchange  canal  tolls 
are  daily  quoted.  At  times  the  amount  of  freight  in  Belgian  ports 
becomes  so  great  that  the  harbors  are  crowded,  and  it  is  necessary  to 
hasten  the  unloading  of  vessels.  If  at  such  a  time  there  happens  to 
be  an  inadequate  supply  of  barges  the  bidding  of  forwarding  agents 
for  the  service  forces  up  the  water  rates.  Antwerp,  the  great  port 
of  Belgium,  and  Rotterdam,  the  first  Dutch  port,  are  in  sharp  com- 

Eetition  for  Rhine  traffic,  and  this  is  one  cause  of  low  rates  on  this 
usiness.  The  case  of  a  shipment  of  imported  grain  from  Rotterdam 
up  to  Mannheim  at  44  cents  per  ton  was  recently  quoted.  Rotter- 
dam has  a  considerable  advantage  over  Antwerp  for  Rhine  freight, 
because  of  shorter  distance  and  better  connections,  but  Antwerp  nas 
superior  facilities  for  transshipping  and  dispatching  promptly. 

TOLLS   ARE    INSIGNIFICANT 

On  all  the  rivers,  no  matter  how  much  the  Government  may  have 
spent  improving  them,  and  on  many  canals,  no  tolls  are  charged.  In 
all  cases  the  tolls  are  so  low  as  to  be  almost  nominal,  and  in  a  general 
way  they  are  based  on  expense  of  maintenance.  The  Government, 
according  to  the  latest  reports  available,  receives  in  tolls  between 
one-third  and  one-half  the  annual  expenditure  for  maintenance  of 
waterways.  This  does  not  include  interest  on  the  Government's 
investment,  which  is  paid  out  of  general  revenues.  In  1902  tolls  were 
about  $350,000,  while  the  maintenance  cost  the  State  $930,000.  Tolls 
are  generally  levied  on  the  basis  of  some  fixed  charge  per  ton-mile, 

Elus  charges  for  the  use  of  quays  and  docks,  for  passing  bridges  which 
ave  to  be  worked  by  draws,  and  other  like  charges.  While  there  is 
considerable  variation  in  these  charges  they  are  so  low  as  to  amount 
to  an  almost  negligible  proportion  of  the  cost  of  transportation. 

Various  methods  of  haulage  are  employed.  On  the  large  rivers  the 
common  towage  is  by  steam  tugs  which  handle  lines  of  oarges,  fre- 
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ize  them  to  meet  the  demand  for  larger  barges,  fewer  locks,  and  faster 
transport.     These  methods  are  thus  stated: 

(a)  In  the  case  of  navigable  and  canalized  rivers:  Regulating  and  deepening  river 
beds  with  a  view  to  obtaining  uniformity;  straightening  and  shortening  the  water 
courses  by  making  new  cuts,  etc.;  strenghtening  the  banks,  refacing  embankments, 
stone  pitching*,  and  quay  walls;  construction  of  towing  paths;  improvements  of  dams 
and  locks;  built  houses  for  the  staff  intrusted  with  the  care  and  work  of  all  the  engi- 
neering appliances. 

(b)  In  the  case  of  canals:  Enlarging,  widening,  or  deepening  different  sections; 
rebuilding  or  improving  the  locks;  strengthening  banks,  refacing,  and  renewing  stone 
pitchings;  construction  of  quay  walls  for  commercial  purposes;  improvement  of  towing 
paths;  building  of  houses  for  locks  and  bridge  keepers;  improving  the  water  supply. 

(c)  In  the  case  of  harbors  and  coasts:  Dreuging  with  the  view  to  improving  the  passes 
and  channels  at  the  entrance  of  harbors;  construction  of  jetties,  piers,  stone  embank- 
ments, etc.,  destined  for  the  protection  of  the  coasts;  building  an  up-keep  of  the  sea- 
walls, including  stone  pitchinp,  promenades,  etc.;  management  and  up-keep  of  the 
dunes  forming  part  of  the  Royal  Demesne,  including  leveling  plantations,  road  making, 
etc.;  the  tolls  on  the  navigable  waterways  which  are  under  the  administration  of  the 
State  are  fixed  by  the  Government  in  the  law  of  18G5.  They  are  levied  on  a  scale  of  so 
much  per  ton  per  kilometer,  i.  e.,  at  so  much  on  every  ton  of  freight  for  every  kilometer. 

As  a  general  rule  the  tidal  rivers  are  exempt  from  tolls.  On  tne  other  waterways  the 
toll  is  fixed  at  0.016  francs  (about  0.3  cent)  for  the  canalized  rivers,  i.  e.,  rivers  which 
have  been  rendered  navigable  by  means  of  locks,  etc.,  and  at  0.005  francs  (about  0.1 
cent)  for  the  canals. 

As  regards  the  waterways  administered  by  companies,  the  tolls  are  fixed  on  different 
bases,  according  to  the  terms  of  the  concession. 

As  an  example  of  a  tidal  river,  the  Escaut  Maritime  (the  Scheldt  below  Ghent)  is 
exempt  from  tolls. 

On  the  canalized  Meuse  to  the  toll  is  0.0016  (about  0.03  cent )  per  ton  per  kilometer. 

On  the  canal  from  the  Meuse  to  the  Scheldt  the  toll  is  fixed  at  0.005  francs  (about 
0.1  cent)  per  ton  per  kilometer. 

On  the  canal  from  Blaton  to  Ath  (conceded  to  a  company)  the  tolls  are  fixed  at 
0.024  francs  (about  0.5  cent)  on  every  ton  of  freight  carried;  0.008  francs  (about  0.15 
cent)  per  ton  on  the  total  capacity  of  the  vessel,  and  0.008  francs  per  ton  of  the  tonnage 
ton  capacity  of  the  vewel  ret  urn  mg  empty. 

The  State  does  not  derive  any  interest  from  the  capital  expended  on  the  improve- 
ment of  the  waterways,  inasmuch  as  the  work  and  use  of  this  means  of  transport  are 
left  to  private  initiative.  At  the  most  the  tolls  levied  on  navigation  may  be  said  only 
to  partly  reimburse  the  State  for  the  expense  incurred  in  keeping  the  nystein  of  navi- 
gable waterways  in  working  order. 

THE  GERMAN  WATERWAYS  SYSTEM 

The  modernization  and  extension  of  the  German  waterways  sys- 
tem was  initiated  in  the  early  days  of  the  Bismarck  regime  following 
the  unification  of  the  Empire.  It  was  Prince  Bismarck's  firm  belief 
that  nothing  would  so  much  contribute  to  make  the  Empire  a  stable 
and  permanent  structure  as  the  improvement  of  transportation  facil- 
ities and  their  control  by  the  central  Government.  Therefore  in  the 
somewhat  modest  grant  of  powers  first  given  to  the  imperial  Gov- 
ernment was  included  control  over  the  postal  service  ot  the  entire 
Empire,  and  a  provision  for  facilitation  of  interstate  communication 
by  water,  placing  the  interstate  waterways  under  the  imperial  Gov- 
ernment. In  this  regard  the  German  constitution  pretty  closely 
followed  that  of  the  United  States.  It  provided  also  that  no  State 
should  be  allowed  to  levy  duties  against  another,  but  that  the  com- 
merce of  each  State  should  be  free  and  unrestricted  in  all  the  others. 
It  was  determined  that  on  the  natural  waterways  charges  might  be 
imposed  for  the  maintenance  of  works  designed  to  improve  naviga- 
tion, but  that  this  should  never  exceed  the  expense  of  providing  and 
maintaining  such  works.     The  canalized  rivers  are  treated  as  artifi- 
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At  Bevern,  half  way  between  the  two  termini  of  the  Dortmund- 
Ems  Canal,  starts  the  connecting  waterway.  It  runs  almost  due  east 
to  Hanover,  and  thence  to  Berlin.  It  connects  the  navigable  waters 
of  the  Rhine  through  the  Dortmund-Ems  Canal,  the  Weser,  the 
Havel,  the  Spree,  the  Oder,  the  Warthe,  and  finally  the  Vistula.  In 
part  this  great  east-and-west  water  course  is  composed  of  streams 
upon  whicn  great  amounts  have  been  spent,  and  in  part  of  canals 
linking  the  streams.  Altogether  this  inland  trunk  line  is  to  be 
about  600  miles  long  when  completed.  It  intersects  almost  all  the 
great  navigable  streams  of  Germany  and  is  the  center  of  the  system 
of  waterways.  Physical  conditions  have  made  it  impossible  to  secure 
uniformity  throughout  this  great  distance.  Nevertheless,  the  aim 
has  been  constantly  to  approach  this  so  nearly  as  possible.  Not  all 
the  sections  are  yet  complete. 

Including  rivers,  canalized  rivers  and  canals,  in  use  or  soon  to  be 
opened,  the  waterways  mileage  of  the  Empire  is  nearly  10,000  miles. 
Rather  more  than  half  is  of  free  rivers;  that  is,  streams  which  while 
improved  in  many  respects  have  not  required  to  be  canalized.  Of 
the  remainder,  canalized  rivers  and  canals  are  about  ecjual  in  mileage. 
The  Elbe  is  navigable  from  its  mouth  as  far  as  Prague,  Austria,  oy 
vessels  of  400  tons,  and  throughout  a  very  large  proportion  of  this 
distance  by  barges  of  1,000  to  1,500  tons.  The  Rhine,  on  which 
barges  of  1,500  tons  and  more  go  up  as  far  as  Mannheim,  far  in  the 
interior,  is  connected  through  its  great  tributary,  the  Main,  with  the 
Danube  by  canal.  Save  only  the  Volga,  the  Danube  is  the  greatest 
river  of  Europe.  Connection  between  the  Danube  and  the  Rhine 
brings  together  the  east  and  west  of  Europe,  the  north  and  south, 
the  Black  Sea,  and  the  North  Sea.  Southwestern  Russia,  Roumania, 
Bulgaria,  Servia,  Hungary,  Austria,  Bavaria,  and  Wurtemburg 
are  joined  to  the  Rhine  provinces,  to  the  Netherlands,  and  to  Belgium. 

THE    WATERWAYS    PROGRAMME   OF    1905 

An  idea  of  the  character,  cost,  extent  and  method  of  financing 
the  German  waterways  will  be  given  by  a  summary  of  the  waterways 
development  project  enibodieciin  the  Prussian  legislation  of  1905. 
This  project,  of  course,  is  to  cover  some  years  in  its  execution;  but 
before  it  is  completed  still  more  extensions  will  be  ordered  and  more 
money  appropriated  to  execute  them. 

The  estimated  cost  of  the  1905  programme  was  a  little  less  than 
$85,000,000.  It  included  the  construction  of  the  western  section 
of  the  east-and-west  water  course  which  has  been  described,  from 
the  Rhine  to  the  Weser,  for  which  over  $60,000,000  was  set  aside. 

Stettin  is  the  Baltic  Sea  port  of  Berlin,  about  90  miles  from  the 
metropolis.  There  had  long  oeen  fairly  good  connection  by  river  and 
canal  oetween  Berlin  and  Stettin,  but  the  demands  for  increasing 
traflie,  and  especially  the  need  of  accommodating  larger  barges, 
caused  the  inclusion,  in  the  1905  programme,  of  $10,000,000  to 
widen, deepen,  and  improve  this  route.  Over  $5,000,000  was  devoted 
to  improvement  of  the  canals  and  canalized  parts  of  the  Warthe, 
between  the  Oder  and  the  Vistula.  Nearly  $5,000,000  was  set  aside 
for  canalizing  an  important  section  of  the  Oder  so  that  it  could 
carry  heavier  barges. 
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modate  barges  of  large  tonnage.  It  was  believed  important  commer- 
cial benefits  would  accrue  to  Bremen  from  having  the  river  further 
improved  south  of  Minden.  Accordingly,  the  Bremen  government  ap- 
propriated some  millions  of  dollars  and  actually  carried  out  this  great 
work  of  betterment,  in  a  territory  far  beyond  Bremen's  boundaries. 

The  Berlin-Stettin  canal's  construction  was  made  contingent  upon 
a  guarantee  by  local  governmental  divisions  to  make  up  any  deficit 
in  working  expenses  up  to  $150,000  a  year  and  to  pay  3  per  cent  inter- 
est on  a  proportion  or  the  cost  of  the  work. 

The  province  of  Posen  was  required,  as  a  preliminary  to  carrying 
out  the  scheme  of  improving  the  Warthe  River,  to  guarantee  about 
$135,000  a  year  for  operating  and  maintenance  expenses,  and  1  per 
cent  a  year  for  five  years,  2  per  cent  a  year  for  the  next  five,  and  3 
per  cent  a  year  thereafter,  on  about  $1,500,000  of  the  investment. 
.  The  province  of  Silesia  and  local  authorities  within  the  province 
were  required  a  guarantee  operating  deficit  up  to  $52,000  a  year, 
and  to  pay  interest  at  1  per  cent  a  year  for  the  first  five  years,  2  per 
cent  the  second  five  years,  and  3  per  cent  a  year  thereafter  on  a 
capital  debt  of  $225,000. 

As  to  these  various  conditions  imposed  on  the  local  or  provincial 
authorities,  some  difficulty  was  experienced,  but  ultimately  practi- 
cally every  condition  laid  down  by;  the  Landtag  was  met  and  the 
works  are  now  well  under  construction. 

In  the  early  period  of  the  development  of  the  waterways  system 
under  State  auspices  less  effort  was  made  to  secure  the  financial 
cooperation  of  local  authorities  within  the  State.  The  State  was 
more  willing  than  it  is  now  to  provide  all  the  capital.  But  as  the 
investment  in  waterways  came  to  represent  a  considerable  part  of 
the  State  debt,  regions  which  for  topographical  or  other  reasons 
were  denied  water  transportation  became  vigorous  in  their  protests. 
They  pointed  out  that  the  whole  State  was  taxed  to  provide  trans- 
portation which  immediately  benefited  only  regions  contiguous  to . 
the  waterways.  Accordingly,  in  later  years,  the  policy  of  financial 
cooperation  lias  been  developed,  thus  far  occasioning  no  check  in 
the  development  of  the  system.  While  the  State  in  the  first  instance 
finds  the  capital  and  directs  the  works,  the  local  authorities  under- 
write a  lar^e  proportion  of  the  financial  burden.  It  is  probable  that 
had  not  this  arrangement  been  reached  the  protest  against  construct- 
ing waterways  out  of  general  taxation  would  ultimately  have  checked 
the  development  of  the  system.  As  matters  stand  now  the  commer- 
cial and  governmental  authorities  of  any  region,  when  convinced 
that  waterway  improvements  are  needed,  are  neard  by  the  minister 
of  public  works,  and  if  their  proposals  seem  meritorious  and  a  rea- 
sonable financial  guarantee  is  tendered,  the  State  is  likely  to  take 
up  the  project. 

OKOWTII    OF    THE    WATKKWAYS    TRAFFIC 

A  great  extension  of  technical  knowledge  and  construction  methods 
has  in  recent  years  contributed  largely  to  increase  the  eiliciency  of 
this  mode  of  transportation.  As  in  other  countries,  it  came  to  be 
realized  three  or  four  decades  ago  that  to  make  waterways  compete 
with  railways  they  must  be  enlarged;  so  far  as  possible  steam  power 
must  be  made  available;  and  that  large  numbers  of  small  locks  must 
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modate  barges  of  large  tonnage.  It  was  believed  important  commer- 
cial benefits  would  accrue  to  Bremen  from  having  the  river  further 
improved  south  of  Minden.  Accordingly,  the  Bremen  government  ap- 
propriated some  millions  of  dollars  and  actually  carried  out  this  great 
work  of  betterment,  in  a  territory  far  beyond  Bremen's  boundaries. 

The  Berlin-Stettin  canal's  construction  was  made  contingent  upon 
a  guarantee  by  local  governmental  divisions  to  make  up  any  deficit 
in  working  expenses  up  to  $150,000  a  year  and  to  pay  3  per  cent  inter- 
est on  a  proportion  or  the  cost  of  the  work. 

The  province  of  Posen  was  required,  as  a  preliminary  to  carrying 
out  the  scheme  of  improving  the  Warthe  River,  to  guarantee  about 
$135,000  a  year  for  operating  and  maintenance  expenses,  and  1  per 
cent  a  year  for  five  years,  2  per  cent  a  year  for  the  next  five,  and  3 
per  cent  a  year  thereafter,  on  about  $1,500,000  of  the  investment. 
.  The  province  of  Silesia  and  local  authorities  within  the  province 
were  required  a  guarantee  operating  deficit  up  to  $52,000  a  year, 
and  to  pay  interest  at  1  per  cent  a  year  for  the  first  five  years,  2  per 
cent  the  second  five  years,  and  3  per  cent  a  year  thereafter  on  a 
capital  debt  of  $225,000. 

As  to  these  various  conditions  imposed  on  the  local  or  provincial 
authorities,  some  difficulty  was  experienced,  but  ultimately  practi- 
cally every  condition  laid  down  by  the  Landtag  was  met  and  the 
works  are  now  well  under  construction. 

In  the  early  period  of  the  development  of  the  waterways  system 
under  State  auspices  less  effort  was  made  to  secure  the  financial 
cooperation  of  local  authorities  within  the  State.  The  State  was 
more  willing  than  it  is  now  to  provide  all  the  capital.  But  as  the 
investment  in  waterways  came  to  represent  a  considerable  part  of 
the  State  debt,  regions  which  for  topographical  or  other  reasons 
were  denied  water  transportation  became  vigorous  in  their  protests. 
They  pointed  out  that  the  whole  State  was  taxed  to  provide  trans- 
portation which  immediately  benefited  only  regions  contiguous  to. 
the  waterways.  Accordingly,  in  later  years,  the  policy  of  financial 
cooperation  has  been  developed,  thus  far  occasioning  no  check  in 
the  development  of  the  system.  While  the  State  in  the  first  instance 
finds  the  capital  and  directs  the  works,  the  local  authorities  under- 
write a  lar^e  proportion  of  the  financial  burden.  It  is  probable  that 
had  not  this  arrangement  been  reached  the  protest  against  construct- 
ing waterways  out  of  general  taxation  would  ultimately  have  checked 
the  development  of  the  system.  As  matters  stand  now  the  commer- 
cial and  governmental  authorities  of  any  region,  when  convinced 
that  waterway  improvements  are  needed,  are  heard  by  the  minister 
of  public  works,  and  if  their  proposals  seem  meritorious  and  a  rea- 
sonable financial  guarantee  is  tendered,  the  State  is  likely  to  take 
up  the  project. 

GROWTH    OF    THE    WATERWAYS    TRAFFIC 

A  great  extension  of  technical  knowledge  and  construction  methods 
has  in  recent  years  contributed  largely  to  increase  the  eiliciency  of 
this  mode  of  transportation.  As  in  other  countries,  it  came  to  be 
realized  three  or  four  decades  ago  that  to  make  waterways  compete 
with  railways  they  must  be  enlarged;  so  far  as  possible  steam  power 
must  be  made  available;  and  that  large  numbers  of  small  locks  must 
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be  replaced  by  fewer  and  larger  ones.  When  possible  locks  on  impor- 
tant waterways  are  made  so  large  that  a  steam  tug  with  an  entourage 
of  barges  may  be  accommodated  at  one  lockage.  The  tonnage  of 
barges  has  increased  and  the  expense  of  transportation  has  Tt>een 
reduced.  Taking  the  fleet  on  the  German  Rhine,  for  example,  the 
official  figures  say  that  in  1887  there  were  275  steamers,  aggregating 
17,000  tons.  By  1897  the  number  of  steamers  had  increased  to  418 
and  their  tonnage  to  39,000;  in  1904  there  were  586  steamers  and 
the  tonnage  showed  a  still  further  considerable  increase..  But  the 
showing  of  the  barge  fleet  in  both  numbers  and  tonnage  is  much 
more  significant. 

In  1887  there  were  2,731  barges  of  570,000  tons.  In  the  next  ten 
years,  although  there  was  an  increase  of  only  about  500  in  the  num- 
ber of  barges,  the  gross  tonnage  had  more  than  doubled;  in  other 
words,  the  average  tonnage  per  barge  on  the  Rhine  had  just  about 
doubled  in  this  period.  The  increase  is  due  to  the  improvement  of 
the  Rhine  and  its  tributaries — particularly  the  Main  and  the  Neckar. 
At  present  there  are  probably  12,000  boats  and  barges  on  the  Rhine, 
including  the  German,  Dutch,  and  Belgian  fleets,  and  in  capacity 
they  go  as  high  as  2,400  tons,  drawing  about  9  feet  of  water.  Barges 
of  over  2,000  tons  ascend  the  Rhine  as  far  as  Mannheim  and  in  favor- 
able seasons  even  beyond.  When  the  great  east-and-west  interior 
waterway  from  the  Rhine  to  the  Vistula  is  finally  completed,  which 
probably  will  not  be  for  some  years  yet,  it  will  accommodate  barges 
of  600  tons  throughout. 

For  many  years  German  waterways  were  in  the  main  free  of  navi- 
gation charges.  It  was,  however,  necessary,  when  the  General  Gov- 
ernment began  to  divide  the  expenses  with  local  authorities,  to  have 
a  new  policy  of  imposing  tolls  in  order  to  meet  the  cost  of  main- 
tenance and  ultimately  to  amortize  the  public  debts.  The  regu- 
lated rivers  have  generally  been  free,  except  where  there  were  locks, 
for  which  dues  were  charged.  For  instance,  between  Berlin  and 
Hamburg,  on  the  route  composed  of  the  Elbe,  Havel,  and  Spree, 
there  are  3  locks,  on  which  tolls  are  levied.  These  locks  are  on  the 
Havel  and  Spree.  The  great  expense  of  the  Rhine-Weser  Canal  was 
considered  to  make  necessary  a  more  general  system  of  tolls.  The 
intention,  however,  is  to  inaugurate  this  only  wnen  the  Rhine-Weser 
Canal  is  open  for  operation,  and  then  to  make  the  tolls  so  low  that  they 
will  not  be  a  serious  charge  on  navigation. 

The  determination  to  enlarge  and  improve  the  waterway  between 
Berlin  and  Stettin  resulted  from  conditions  of  traffic.  The  minister 
of  public  works  some  six  years  ago  pointed  out  in  an  official  communi- 
cation to  the  Landtag  that  the  tonnage  of  the  Berlin-Stettin  Canal 
was  falling  off  because  it  was  impossible  to  operate  on  that  route  as 
large  barges  as  could  be  accommodated  by  the  Berlin-Hanover  Canal. 
Thus,  in  the  case  of  a  shipment  from  Hanover  to  Stettin  goods  could 
be  handled  from  Hanover  to  Berlin  in  600-ton  barges,  but  at  Berlin 
must  be  transshipped  to  smaller  barges  for  the  remainder  of  the  jour- 
ney to  Stettin.  This  added  so  greatly  to  the  expense  that  the  rail- 
ways were  preferred  and  it  became  necessary  either  to  increase  the 
railroad  facilities  from  Berlin  to  Stettin,  or  else  to  increase  the  capacity 
of  the  waterway.  The  Landtag  was  appealed  to  on  behalf  of  the 
selfish  interest  of  Prussia  to  further  this  project  because  Stettin  is  a 
Prussian  port,  in  competition  with  Hamburg,  an  independent  State. 
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It  was  further  pointed  out  that  if  the  capacity  of  the  waterway  were 
increased  so  that  it  would  accommodate  600-ton  barges  handled  by 
steam  tugs  a  much  larger  proportion  of  the  traffic  would  20  by  water, 
and  there  would  be  a  reduction  in  rates.  Accordingly  the  improve- 
ment was  authorized  in  1905.  It  is  expected  the  improved  route  will 
be  ready  for  business  about  1910  or  1911. 

On  the  new  Berlin-Stettin  Canal  considerable  engineering  difficul- 
ties are  required  to  be  met.  These  necessitate,  among  other  things, 
construction  of  a  new  section  of  canal  about  30  miles  long  northeast- 
ward from  Berlin  on  an  entirely  new  route  in  order  to  reduce  the  num- 
ber of  locks.  At  another  point  a  difference  of  120  feet  in  levels  is 
required  to  be  overcome  in  a  very  short  distance,  and  to  accomplish 
this  the  engineers  have  determined  upon  a  flight  of  5  locks  ot  be- 
tween 23  and  24  feet  lift  each.  Between  Berlin  and  Hohensaathen, 
about  60  miles,  is  practically  all  the  difficult  worjc  on  this  new  route. 
Hohensaathen  is  on  the  Oder,  and  from  there  north  to  Stettin  the 
river  is  already  navigable  for  600-ton  craft.  This  route  will  be  as- 
sured an  immense  traffic.  The  Prussian  authorities  have  calculated 
that  classes  of  goods  which  now  pay  about  85  cents  per  ton  from 
Berlin  to  Stettin  will  pay  only  about  25  cents.  The  confidence  of 
the  Government  that  so  jgreat  a  reduction  can  be  effected  is  not  gen- 
erally reflected  in  the  opinions  of  either  railroad  or  bargemen,  but  all 
agree  that  the  saving  in  freights  will  be  very'  important. 

BERLIN-HAMBURG   WATER   ROUTE 

From  Berlin  to  Hamburg  is  one  of  the  most  important  water  routes 
in  Germany.  The  distance  is  about  235  miles,  and  there  are  only  3 
locks,  for  which  charges  are  made.  In  adjusting  the  lock  dues  the 
rule  is  to  make  a  larger  charge  per  lock  on  routes  where  there  are  few 
locks  than  on  those  routes  where  there  are  considerable  numbers. 

For  the  purpose  of  canal  traffic  on  these  important  routes  freight 
is  divided  into  4  classes  according  to  value.  The  more  valuable  goods 
pay  a  higher  lockage  due,  and  the  dues  decrease  as  the  value  of  the 
goods  is  reduced.  A  cargo  of  500  tons  of  wheat  coming  from  Ham- 
burg up  to  Berlin  in  a  500-ton  barge  would  pay  about  $40  in  lockage 
dues. 

In  addition  to  the  classification  of  freight  there  is  also  a  classi- 
fication of  barges,  depending  on  their  construction.  The  more  ex- 
pensive ones  are  allowed  to  take  expensive  classes  of  freight.  The 
cheaper  ones  are  barred  from  accepting  freight  which  might  be  more 
easily  damaged.  One  class  of  craft  in  which  a  large  tonnage  is  moved 
at  some  seasons  of  the  year  are  built  for  a  downstream  trip  only. 
These  are  light  boats,  put  together  very  cheaply  in  Hungary,  and  sent 
down  the  Elbe  with  cargoes  of  fruit,  particularly  apples,  for  the  Ger- 
man markets.  The  upper  reaches  of  the  Elbe  are  not  always  easy  of 
navigation,  and  it  is  found  cheaper  to  use  cheap  crafts  for  this  busi- 
ness, and  on  arrival  at  their  destination  to  knock  them  down  and  sell 
the  material. 

The  one  element  of  real  competition  which  enters  into  transporta- 
tion in  Germany  is  introduced  by  the  waterways.  Obviously  there 
is  no  railroad  competition,  because  the  States  own  nearly  all  tnc  rail- 
roads. Likewise,  as  has  been  pointed  out,  the  railroads  are  not  per- 
mitted to  compete  against  the  waterways  in  a  manner  calculated  to 
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drive  the  latter  out  of  business.  But  among  the  enormous  number 
of  operators  of  barges  and  boats  there  is  keen  competition.  It  is 
doubtful,  indeed,  if  there  is  much  profit  in  operating  barges,  unless 
by  a  large  concern,  and  in  recent  years  the  tendency  in  this  line  of 
enterprise,  as  indeed  in  almost  everything  in  Germany,  has  been  to 
consolidation  and  combination.  Thus,  on  the  Elbe  the  "  United 
Elbe  Shipping  Company "  was  formed  tnree  or  four  years  ago,  bring- 
ing together  3  concerns  that  up  to  that  time  had  been  among  the 
largest  in  that  part  of  the  Empire,  and  which  had  been  in  bitter  com- 
petition. At  times  they  had  attempted  to  perfect  "  gentlemen's 
agreements  "  but  these  never  lasted  long  and  were  absolutely  inef- 
fective. The  consolidated  company  has  a  great  fleet  of  towing  steam- 
ers and  barges,  some  of  the  latter  of  1,200  tons  capacity.  The  largest 
towing  steamers  will  handle  as  high  as  6,000  tons  of  freight  in  a  single 
tow.  In  addition  the  company  nas  its  own  warehouses,  warehouse 
barges,  and  a  fleet  of  lighters  at  Hamburg. 

The  warehouse  barges  represent  an  interesting  method  by  which 
managers  of  barge  lines  overcome  the  difficulty  in  river  navigation 
caused  by  the  changes  of  water  level.  A  huge  terminal  barge  is 
anchored  in  the  harbor  and  of  course  rises  and  falls  with  the  level  of 
the  stream,  as  affected  either  by  tides  or  the  changing  volume  of 
water  at  different  seasons.  In  otner  cases  warehouses  are  constructed 
with  elevators  or  cranes,  so  that  whatever  the  level  of  the  stream  the 
freight  may  be  taken  directly  from  the  barge  and  stored. 

With  the  progressive  enlargement  of  the  waterways  the  tendency 
has  been  more  and  more  to  employ  steam  power.  Horses  and  mules 
are  used  on  the  smaller  canals  and  still,  to  some  extent,  on  larger 
ones,  but  when  boats  of  300  to  1,200  tons  can  be  used  horses  are 
unable  to  compete  with  steam.  On  the  older  routes,  formed  by  the 
improvement  of  rivers,  a  common  method  of  towing  was  to  have  a 
towing  chain  lying  along  the  bed  of  the  river  which  boats  going 
upstream  woula  pick  up  and  with  steam  power  wind  around  a  drum, 
thus  dragging  the  boat  along.  This  was  long  supposed  to  be  a  very 
satisfactory  method  of  towing  for  what  were  tnen  regarded  as  the 
larger  craft,  but  as  improvements  deepened  channels  and  reduced 
currents  this  method  became  less  desirable  and  the  tendency  has 
been  to  use  paddle-wheel  tugboats. 

Although  an  inland  city,  Berlin  has  been  made  the  center  of  a 
great  water  traffic.  The  tonnage  has  increased  very  fast  since  the 
Spree  was  made  accessible  to  vessels  of  600  tons.  Routes  radiate 
from  Berlin  to  Stettin,  Hamburg,  Lubeck,  Breslau,  and  to  the  upper 
Elbe  by  way  of  the  Ihle  Canal.  This  canal  constitutes  one  of  the 
important  sections  in  the  great  east-and-west  trunk  waterway  that 
has  been  described.  It  connects  the  Oder  and  the  Elbe.  Between 
Berlin  and  east  Prussia  there  is  much  commerce  by  water,  which  will 
be  immensely  increased  as  soon  as  the  improvements  along  the 
Warthe  River  are  complete.  Indeed,  this  route  to  Poland  is  expected 
to  open  a  market  for  a  greatly  increased  proportion  of  German  goods. 

Taking  the  route  from  Berlin  to  Hamburg  by  way  of  the  Ihle 
Canal,  the  Havel,  and  the  Elbe,  a  statement  of  the  growth  of  ton- 
nage illustrates  the  possibilities  of  river  and  canal  navigation  between 
great  centers.  In  addition  to  the  great  fleet  of  barges  and  towing 
steamboats  which  ply  on  this  river,  there  is  what  may  be  called  an 
express  freight  service  by  cargo  steamers,  which  run  daily,  leaving 
31673— S.  Doc.  325, 60-1 27 
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and  arriving  at  fixed  hours,  and  hardly  less  regular  in  their  move- 
ments than  railway  trains.  Twenty-five  years  ago  there  were  2  of 
these  steamers,  carrying  less  than  100  tons  each.  It  was  regarded  as 
a  real  achievement,  when  they  were  first  put  on,  to  make  a  trip  each 
way  once  a  week  between  Hamburg  and  Berlin.  There  are  now 
something  like  15  of  these  steamers.  They  carry  as  high  as  300  tons 
each  and  maintain  a  daily  service  each  way.  Not  only  this,  but 
going  downstream  each  of  them  tows  4  or  5  large  barges  and  going 
upstream  they  tow  1  and  sometimes  2. 

WATER   AND   RAIL   RATES 

It  is  not  easy  to  make  general  statements  about  waterway  freight 
rates  because  they  vary  so  much  with  the  condition  of  streams  and 
the  supply  of  freight.  When  the  supply  of  freight  is  large  and  water 
low  freights  get  much  higher,  while  at  times  when  the  freight  supply 
falls  off  and  there  is  plenty  or  water  in  the  streams  rates  almost  ream 
the  vanishing  point.  Speaking  generally,  however,  it  is  stated  that 
from  Berlin  to  Hamburg,  about  250  miles,  rates  vary  from  50  to  75 
cents  per  ton  under  ordinary  conditions  for  more  bulky  and  less 
valuable  goods,  and  get  as  high  as  $2  for  valuable  and  perishable 
freight.  These  figures  are  for  traffic  moving  down  stream.  The 
rates  upstream  do  not  average  much  higher  except  by  the  express 
steamers,  which  have  been  described.  These  handle  practically 
everything  that  a  fast  freight  train  in  America  would  take,  and  to 
the  apparent  satisfaction  of  business  men.  All  sorts  of  vegetables, 
wheat,  and  even  oranges  are  handled  by  the  express  steamers.  Com- 
petition for  the  orange  business  is  very  sharp  and  sometimes  makes 
the  rates  extremely  low.  Goods  of  this  class  are  taken  by  the  ex- 
press steamers  from  Hamburg  to  Berlin  usually  in  two  days,  but 
m  seasons  when  it  is  impossible  for  the  steamers  to  run  all  night  it 
takes  longer. 

Some  marvels  in  cheap  transportation  have  been  made  possible  on 
this  Berlin-Hamburg  line.  For  instance,  a  great  import  business  in 
grain  comes  through  the  port  of  Hamburg.  At  times  barges  have 
carried  full  loads  or  hundreds  of  tons  of  grain  from  Hamburg  up  the 
river  to  Berlin,  and  even  beyond,  absolutely  without  charge,  for  the 
privilege  of  being  towed  up  the  stream.  They  did  this  not  because 
towing  service  was  worth  enough  to  justify  hauling  the  cargo  for 
nothing,  but  because  at  particular  seasons  of  the  year  immense 
amounts  of , beet  sugar  and  other  products  are  moving  from  the  upper 
Elbe  to  Hamburg  for  export,  and  there  is  not  sufficient  towage  ca- 
pacity to  get  the  barges  to  the  upper  river  as  fast  as  they  are  wanted. 
Therefore,  an  empty  barge  might  lie  at  Hamburg  for  many  days 
earning  nothing  and  losing  its  share  of  the  paying  business  in  sugar 
or  lignite.  Under  these  circumstances  it  is  good  business  to  haul  a 
cargo  upstream  for  nothing  in  order  to  get  the  barge  whore  it  can 
take  on  the  sugar,  which  is  waiting  for  transportation.  Not  only 
does  the  sugar  pay  good  rates  for  this  movement  to  Hamburg,  but 
in  going  downstream  there  is  practically  no  expense  for  power. 

INTERFERENCE    OF    COM)    AND    DRorOHT 

In  Belgium  and  France  ice  interferes  little  with  navigation  of  the 
inland  waters;  in  France  almost  never.     In  Germany,  on  the  other 
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hand,  the  climate  is  much  more  nearly  like  that  of  the  northern  United 
States,  and  almost  every  winter  there  is  a  period  of  several  weeks  in 
which  water  traffic  is  tied  up.  A  gentleman  who  for  more  than  twenty 
years  had  charge  of  a  large  shipping  business  on  the  German  water- 
ways, said  that  the  longest  suspension  of  traffic  he  had  ever  known 
was  four  months.  That  was  in  the  very  beginning  of  his  experience, 
and  under  modern  conditions  would  not  be  repeated,  because  nowa- 
days the  waterways  are  larger  and  great  ice-breaking  steamers  are 
employed  to  open  the  way  for  the  cargo  boats.  He  said  that  three 
times  m  his  experience  traffic  encountered  no  tie-ups  throughout  the 
entire  winter;  ordinarily  the  tie-up  is  from  a  month  to  seven  weeks. 

In  1904  the  great  drought  throughout  Germany,  resulting  in  many 
even  of  the  larger  streams  almost  becoming  dried  up  in.  their  beds, 
became  a  real  calamity.  Because  of  the  regular  recurrence  of  the 
winter  suspension  of  the  water  traffic,  business  interests  accommodate 
themselves  to  the  inevitable  and  so  arrange  their  affairs  that  business 
is  not  injured.  But  when,  as  in  1904,  the  streams  almost  go  dry  and 
practically  the  whole  commerce  of  the  country  becomes  dependent 
upon  the  railroads,  the  results  are  very  serious.  Thus  it  came  about, 
curiously  enough,  that  following  the  experience  of  1904,  when  the 
railroads  were  naturally  unable  to  handle  promptly  the  amount  of 
business  offered  them,  many  people  proceeded  immediately  to  violent 
criticism  of  the  railway  management  because  it  could  not  furnish 
cars  and  motive  power  enough  to  meet  requirements.  These  serious 
drought  conditions  have  seldom  been  experienced,  and  as  the  water- 
way system  is  further  perfected  the  effect  of  drought  is  constantly 
less  serious  because  in  the  first  place  better  arrangements  are  made 
for  conserving  the  water,  and  m  the  second  place  the  big  freight 
barges  almost  exactly  fit  the  locks  and  a  remarkably  small  amount 
of  water  will  float  through  a  lock  a  barge  containing  as  much  freight 
as  a  railroad  train  would  carry. 

One  of  the  600 -ton  barges,  which  now  are  common  on  the  best 
waterways,  measures  206  feet  in  length,  25  feet  6  inches  in  breadth, 
and  draws  15|  inches  of  water  when  empty  and  6  feet  when  loaded 
to  its  capacity.  Such  a  barge  costs  in  Germany  about  $8,500.  The 
express  steamers  are  operated  on  the  Elbe  and  Rhine,  and  to  a  less 
extent  on  other  large  rivers.  They  are  handsome  and  well-built  craft. 
One  of  these,  built  especially  for  speed,  and  which  has  never  failed  in 
good  weather  to  make  the  trip  from  Berlin  to  Hamburg  in  forty-eight 
nours,  is  167  feet  long,  21  feet  7  inches  broad,  and  when  carrying  200 
tons  of  freight  and  a  supply  of  coal,  draws  only  4  feet  1 1  inches  of  water. 
It  has  twin-screw  engines  of  220  horsepower,  and  loaded  to  full  capac- 
ity willgo  10  knots  an  hour.  With  2  Tbarges  in  tow,  so  that  the  cargo 
plus  that  of  the  barges  will  aggregate  750  tons,  it  will  make  about  3 
knots  per  hour.  It  reauires  a  crew  of  only  6  men,  costs  about  $22,000, 
and  looks  a  good  deal  like  a  small  seagoing  steamer.  This  vessel  rep- 
resents, perhaps,  the  most  perfect  type  yet  developed  for  waterways 
in  Germany. 

THE   TETLOW  CUT-OFF  CANAL 

The  development  of  canal  trade  centering  at  Berlin  has  in  recent 
years  become  so  enormous  that  a  great  congestion  of  freight  and 
barges  threatened  the  same  result  that  has  been  experiencea  on  big 
terminals  of  American  railroads.     At  rush  seasons  thsre  n**&  ^fc>  \sxs\s3fc. 
business  that  it  was  almost  impossible  to  mcy?fc\>ofcte.     KwstSse^s 
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the  district  council  of  Tetlow,  a  Government  division  to  the  south  of 
Berlin,  conceived  the  idea,  of  constructing  a  cut-off  canal  around  the 
city,  so  that  barges  might  move  around  Berlin  and  avoid  the  danger 
of  "becoming  entangled  in  the  congestion  there.  A  concession  was 
granted  to  the  Tetlow  authorities  to  construct  this  cut-off  route  and 
they  spent  about  $10,000,000  on  it.  This  is  at  the  rate  of  about 
$400,000  per  mile.  Under  the  terms  of  their  concession  the  Tetlow 
authorities  are  permitted  to  charge  tolls,  wliich  are  already  proving 
highly  remunerative.  In  addition  to  this  the  Tetlow  people  conducted 
a  nandsome  real-estate  speculation,  buying  up  land  which  became 
valuable  for  industrial  purposes  as  soon  as  tne  canal  was  opened.  As 
a  result  they  are  developing  an  important  industrial  district  and  the 
whole  operation  is  assured  success  and  largo  profits.  Beyond  this  it 
has  greatly  improved  conditions  of  navigation  at  and  about  Berlin. 

In  order  that  shipping  may  be  protected  against  floods  and  ice  a 
large  number  of  harbors  of  refuge  have  been  constructed,  generally 
by  a  division  of  expense  between  the  state  and  the  local  government 
bodies.  Private  interests  have  constructed  quays  and  wharves  in  the 
cities  and  towns. 

Perhaps  the  most  important  facility  provided  for  accommodating 
and  securing  traffic  for  tne  waterways  has  been  the  system  of  so-called 
"  light  railways."  As  in  Belgium  and  Franco,  these  light  railwavs 
gather  up  traffic  and  bring  it  to  the  terminals  along  the  canals.  Tne 
problem  of  bringing  freight  to  the  canals  is  not  so  great  as  might  be 
expected,  simply  because  a  large  proportion  of  the  industry  of  Ger- 
many has  been  built  up  since  the  waterways  were  developed.  A 
manufacturer  intending  to  establish  a  plant  ordinarily  considers  with 
great  care  the  question  of  whether  he  will  desire  most  to  employ  rail 
or  water  transportation.  If  his  business  requires  a  great  quantity  of 
a  particular  kind  of  raw  material,  as  coal,  cotton  or  some  other  bulky 
article,  he  may  be  expected  to  seek  a  location  convenient  to  a  water 
trunk  line,  from  which  at  the  same  time  he  will  be  able  to  secure  a  rail- 
road switching  connection.  This  is  the  ideal  situation  for  a  large 
establishment.  Such  a  concern  can  use  either  kind  of  transportation, 
depending  on  conditions.  Traffic  which  must  be  sent  in  great  haste 
can  employ  express  steamers  or  railroad  cars;  coal  or  other  raw 
materials  may  oe  brought  by  barge.  At  seasons  when  freights  by 
water  are  very  low  it  is  possible  to  lay  in  large  quantities  of  fuel  or 
raw  material  at  a  considerable  saving  in  freights. 

OETTINO    FREIGHT    TO    THE    CANALS 

Tliis  question  of  bringing  freiglits  to  the  waterways  is  necessarily 
one  of  great  importance.  The  railroad  is  able  at  comparatively  little 
expense  to  give  a  switching  connection  with  any  factory  wliich  prom- 
ises a  satisfactory  tonnage.  In  England  one  method  which  traders 
allege  was  extensively  practiced  by  the  railroads  in  order  to  put  the 
canals  out  of  business  was  to  deny  facilities,  switching  connections, 
car  supplies,  etc.,  to  industrial  establishments  which  to  any  consider- 
able extent  attempt  to  divide  their  business  with  the  canals.  But 
when  the  same  interest,  namely,  the  Government,  controls  the  two 
systems  of  transportation  it  becomes  a  comparatively  easy  matter  to 
secure  connections  with  both  of  them  and  to  divide  the  tonnage  in 
such  manner  as  to  produce  the  most  economical  result. 
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of  government  administration  Is  to  develop  the  two  svstems  of  trans- 
portation, in  the  confident  belief  that  on  the  whole  the  best  interests 
of  the  country  will  be  thus  subserved.  French  managers  of  private 
railroad  enterprises  have  devoted  much  effort  at  times  to  convince  the 
public  that  it  is  bad  economy  to  spend  large  amounts  of  public  revenue 
on  waterway  development.  Instead  of  attaining  their  purpose,  the 
railroads  have  by  this  very  campaign  added  strength  to  tne  sentiment 
in  favor  of  direct  Government  operation  of  the  railroads,  and  have 
done  no  small  part  toward  developing  the  public  sentiment  which  has 
made  it  possible  to  expend  much  public  money  in  enlarging  and 
improving  waterways.  In  short,  France  is  plainly  determined  that 
whatever  may  be  shown  by  railroad  statistics  about  the  comparative 
cost  of  moving  freight  by  rail  and  water,  the  best  method  of  securing 
effective  regulation  of  freight  is  by  development  of  the  waterways. 

RAILWAY    RATES    ARE    HIGHER 

As  a  result  of  the  success  of  some  of  the  railways  in  securing  control 
of  private  canals  which  were  promptly  deprived  of  a  large  propor- 
tion of  their  tonnage,  and  also  because  of  efforts  of  the  railroads  to 
take  business  away  from  publicly  owned  canals  by  dint  of  extreme 
competition,  the  railroad  administrative  authorities  some  years  ago 
fixed  a  general  rule  that  railroads  must  charge  a  somewhat  higher  rate 
than  waterways.  From  time  to  time  this  has  been  much  modified  in 
particular  cases,  but  the  rule  still  stands  and  the  waterways  are  pro- 
tected by  it  in  their  proportion  of  traffic.  There  is  a  feeling  that 
while  the  railroads  probaoly  could  in  a  comparatively  few  years,  if 
permitted,  take  mucn  of  the  traffic  from  the  waterways,  the  result  of 
such  a  proceeding  would  necessarily  be  to  increase  the  cost  of  traffic 
by  rail.  In  the  first  place,  like  nearly  all  the  other  railroads  in  the 
world,  at  present  the  French  lines  find  more  trouble  in  moving  the 
traffic  that  is  offered  to  them  than  in  securing  traffic  to  move.  Con- 
sequently if  a  large,  proportion  of  the  business  now  moved  by  water 
were  thrown  upon  the  railroads,  the  facilities  of  the  latter  would  soon 
prove  utterly  inadequate,  and  a  great  capital  expenditure  would  be 
necessary  to  enable  them  to  do  the  business.  So  that,  in  the  aggre- 
gate, the  cheapest  transportation  is  believed  to  be  insured  by  the 
utilization  of  both  rail  and  water. 

The  French  waterways  system  is  based  on  improving  rivers  and 
linking  them  by  canals.  The  great  rivers,  which  form  the  basis  of 
this  system,  are  the  Loire,  the  Rhone,  the  Seine,  the  Dordogne,  and 
the  (iaronne,  their  various  navigable  tributaries,  and  a  number  of 
smaller  streams  that  have  been  extensively  improved  and  made  useful 
for  navigation.  The  greatest  waterway  enterprise  which  France  has 
undertaken  is  that  connecting  the  Mediterranean  with  the  Bay  of 
Biscay  across  the  southern  part  of  the  country.  For  years  there  has 
been  a  water  connection  through  this  region,  consisting  in  part  of  the 
(iaronne,  which  (lows  into  the  Bay  of  Biscay  and  is  connected  with 
the  Gulf  of  Lyons  by  a  canal. 

Following  a  considerably  different  route,  an  enlarged  canal  is  now 
under  construction  that  will  be  of  much  greater  commercial  value  and 
possibly  of  military  significance  by  reason  of  allowing  passage  of 
naval  craft.  Despite  great  engineering  difficulties,  owing  to  varia- 
tion injevels,  the  success  of  the  scheme  seems  certain.     As  in  the  case 
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DIFFERENT   METHODS   OF   IMPROVING   RIVERS 

The  Rhone  River,  which  has  its  source  in  the  Swiss  Alps  and  runs 
throughout  the  important  part  of  its  course  nearly  soutn  in  south- 
western France,  emptying  into  the  Gulf  of  Lyons,  has  presented  one 
of  the  most  difficult  problems  which  French  waterway  engineers 
have  had  to  meet.  It  is  the  swiftest  of  the  large  French  streams, 
and  in  many  places  there  were  rapids  which  made  navigation  impos- 
sible during  most  of  the  year,  until  after  great  improvement  works 
had  been  carried  out.  On  these  works  a  great  deal  of  money  has 
been  expended.  The  water  has  been  confined  into  a  narrow  channel 
deepened  by  means  of  longitudinal  dams;  then,  in  order  to  conserve 
the  supply  and  reduce  the  current,  transverse  dams  have  been  em- 
ployed where  needed.  The  Rhone,  as  a  result  of  these  improvements, 
presents  a  fine  type  of  what  may  be  properly  called  the  canalized 
river.  Throughout  the  more  important  part  of  its  length  a  depth 
of  4  to  6  feet  is  secured,  practically  throughout  the  entire  year,  and 
most  of  the  time  a  great  depth  is  available.  Thus  a  stream  that 
naturally  was  almost  worthless  for  navigation  has  been  converted 
into  an  important  waterway. 

The  Seine  yielded  more  readily  to  the  purposes  of  the  engineers, 
for  its  current  was  slower  and  volume  larger.  Craft  drawing  9  to  10 
feet  of  water  now  operate  in  great  numbers  from  Paris  down  to  Rouen, 
about  150  miles,  throughout  the  year;  while  from  Rouen  to  the 
mouth  of  the  stream  a  still  greater  draft  is  possible. 

On  some  of  the  French  streams  the  engineers  have  employed  in 
places  a  method  of  improvement  whose  efficacy  was  at  first  doubted, 
but  which  has  been  developed  to  remarkable  success.  It  was  not 
always  practicable  to  build  permanent  works  paralleling  the  channel 
for  the  purpose  of  confining  the  waters  and  increasing  the  depth, 
because  m  seasons  of  high  water  these  were  an  obstacle  to  navigation, 
and  moreover,  it  was  impossible  to  make  them  so  substantial  that  they 
would  not  be  destroyed  by  the  current.  So,  for  reaches  where  a 
method  of  confining  the  water  in  a  narrow  channel  during  a  season 
of  low  water  was  absolutely  necessary,  movable  lateral  dams  or  bar- 
rages were  built,  which  confine  the  water  and  increase  its  depth  in  dry 
season,  and  can  be  removed  so  as  not  to  obstruct  the  channel,  or  be 
destroyed  in  times  of  high  water. 

The  locks  on  the  northern  streams  and  canals  have  been  reduced  to 
the  smallest  possible  number  consistent  with  maintaining  a  proper 
depth  of  water,  and  many  have  been  built  so  large  that  it  is  possible 
for  a  towing  steamer  witn  a  train  of  barges  to  be  accommodated  in 
a  lock. 

THE   CANAL   DE   L'EST 

The  Eastern  Canal  follows  along  the  eastern  frontier  of  France, 
from  Gibet  on  the  Belgium  frontier  along  the  Meuse  River,  reaching 
its  farthest  eastern  point  at  Golbey ;  thence  it  runs  in  a  southwesterly 
direction  along  the  Saone  River  to  Chalon  sur  Saone,  thence  follow- 
ing the  Saone  south  to  Lyons.  At  Lyons  the  wSaone  empties  into  the 
Rhone,  and  from  here  to  the  Gulf  of  Lyons  the  Rhone,  improved  as 
already  described,  is  used. 

This  so-called  Canal  de  l'Est  is  really  only  in  small  part  a  canal. 
It  includes  the  improved  courses  of  the  Meuse  and  Saone,  connected 
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By  far  the  most  important  water  traffic  in  France  is  in  the  section 
from  Paris  northward.  In  this  region  again  there  is  a  similarity  be- 
tween France  and  Germany.  The  rivers  of  the  south  of  France,  for 
topographical  reasons,  do  not  adapt  themselves  so  readily  to  naviga- 
tion, and  moreover  there  is  no  possibility  of  uniting  them  with  the 
systems  of  other  countries,  to  promote  international  traffic.  On  the 
other  hand,  the  waterways  of  tne  north  of  France  handle  a  maximum 
of  import  and  export  business  from  and  to  Belgium,  Holland,  and 
Germany,  as  well  as  to  the  world  overseas  through  the  ports  along 
the  English  Channel. 

CANAL  TRAFFIC  OROW8,  AS  DOES  ALSO  RAIL  TRAFFIC 

Since  the  definite  inauguration  of  the  large  and  systematic  scheme 
of  waterway  improvements  in  1878,  the  proportion  of  French  traffic 
handled  by  the  waterways  as  compared  to  tne  railroads  has  steadily 

frown.  The  railways  have  indeed  enjoyed  a  very  great  increase  in 
usiness;  but  the  growth  of  tonnage  on  the  waterways  has  been 
greater  in  proportion  than  on  the  railways.  It  is  believed  by  some 
?Vench  authorities  than  when  the  great  scheme  of  improvement  on 
which  the  country  is  now  at  work  has  been  completed,  the  tonnage  of 
the  canals  and  rivers  may  reach  one-third  of  the  total  freight  move- 
ment of  the  Republic. 

The  French  policy  in  financing  waterway  improvements  has  devel- 
oped along  lines  parallel  to  those  which  mark  the  latter-day  German 
opinion  on  this  subject.  Originally,  when  the  Government  took  up 
vigorously  the  proposal  to  bettor  the  waterways,  it  was  the  intention 
to  make  tnem  all  toll  free.  This  prevailed  for  a  long  time.  Likewise, 
the  local  governmental  authorities  were  seldom  called  upon  for  impor- 
tant contributions  to  the  expense. 

But  more  recently,  as  the  investments  in  waterways  have  become 
larger,  and  as  the  voice  of  protest  has  been  raised  from  those  regions 
which  object  to  being  taxed  for  waterways  built  in  distant  parts,  the 
plan  has  been  favored  of  dividing  the  cost  between  the  Government 
and  the  cities  or  departments.  In  some  cases,  the  plan  for  doing  this 
has  been  very  similar  to  that  already  described  in  connection  with  the 
German  waterways,  namely,  of  having  the  Government  find  capital 
and  carry  out  the  improvements,  on  condition  that  the  local  govern- 
mental division  guarantee  certain  maintenance  charges  and  interest. 

The  later  policy  in  France  is  to  exact  tolls  for  use  of  waterways, 
particularly  canals.  This  system  of  charges  is  not  yet  fully  devel- 
oped, and  there  is  much  protest  against  it.  It  is  by  no  means  certain 
whether  ultimately  the  scheme  of  charging  tolls  will  be  kept  in  general 
effect.  In  any  case,  the  tolls  thus  far  imposed  have  generally  been 
moderate,  and  proportionate  to  the  number  of  locks  or  other  works 
on  the  routes. 

COMPETITIVE    METHODS    OF    RAILWAYS 

Reference  having  been  made  to  the  fact  that  in  periods  of  unre- 
strained competition  between  railroads  and  waterways  the  railroads 
have  been  able  to  come  out  victorious,  it  is  fair  to  explain  that  com- 
petitive methods  were  often  employed  by  the  railroads  such  as  would 
not  be  permitted  at  all  in  the  United  States.  For  instance,  the  illus- 
tration may  be  used  of  a  manufacturer  located  so  that  he  can  divide 
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would  enable  them  to  come  up  from  the  mouth  of  the  Loire  to  the 
city.  At  first,  improvement  of  the  river  was  undertaken  by  process 
of  dredging  it  to  a  great  depth,  and  then  a  great  canal  for  ocean- 
going vessels  was  undertaken  to  enable  ships  drawing  up  to  19  feet  of 
water  to  go  up  to  the  city.  As  soon  as  this  canal  was  opened  there 
was  a  large  increase  in  the  tonnage  and  a  great  improvement  in 
general  industrial  conditions  at  Nantes.  The  tonnage  of  the  port 
greatly  increased,  and  likewise  the  traffic  of  the  railroads  showed  an 
immense  improvement.  In  ten  years  the  water  tonnage  handled  at 
Nantes  was  multiplied  by  three  and  a  half.  The  city's  industry  was 
saved  from  impending  ruin,  which  would  have  caused  inestimable 
losses  to  owners  of  all  classes  of  property  there. 

The  port  of  Marseilles,  one  of  the  most  important,  if  not  the  most 
important,  in  France,  some  years  ago  felt  the  need  of  a  direct  inland 
water  connection  with  the  Khone,  whose  mouth  is  about  40  miles 
west  of  the  city.  Accordingly  a  project  was  developed  for  the  con- 
struction of  such  a  waterway,  so  that  barges  from  the  Rhone  might 
pass  directly  to  Marseilles  without  either  entering  the  Gulf  of  Lyons 
or  transshipping  overland.  An  arrangement  was  made  by  which  the 
expense  of  tnis  improvement  should  be  borne  jointly  by  the  national 
government  and  the  city.  This  illustrates  the  tendency  to  adopt  the 
German  system  of  dividing  expense  between  the  State  and  the  inter- 
ested localities.  In  both  Germany  and  France  the  impression  is  that 
this  method  is  likely  to  result  in  a  more  rapid  extension  of  the  water- 
ways system.  The  political  objections,  wnich  were  naturally  urged 
against  large  expenditures  by  the  State  for  the  benefit  of  limited 
localities,  lose  much  of  their  force  when  the  expense  is  divided  in  this 
fashion. 

There  is  also,  in  recent  years,  a  tendency  in  France  to  provide, 
partly  by  imposition  of  tolls  and  partly  by  exacting  financial  guaran- 
ties from  interested  localities,  for  the  ultimate  repayment  of  the 
money  invested  in  making  these  improvements. 

In  the  consideration  of  any  great  scheme  of  improving  the  water 
highways  of  the  United  States,  especially  the  rivers,  it  would  seem 
that  careful  study  ought  to  be  made  of  this  plan  of  requiring  the  local- 
ities to  show  their  interest  in  the  enterprise  by  substantial  financial 
contributions.  At  least,  it  would  seem  that  there  is  merit  in  enforc- 
ing a  requirement  that  cities  provide  terminal  and  harbor  facilities  if 
the  government  bears  the  burden  of  improving  the  waterway. 

THE  INLAND  WATERWAYS  OF  ATJSTBJA-HTJNGABY. 

During  the  last  half  of  the  last  century  there  was  expended  on 
the  river  improvement  and  development  of  Austria,  exclusive  of 
Hungary,  rather  more  than  $100,000,000.  Even  this  was  regarded  as 
practically  only  marking  the  beginning  of  the  real  modernization  of 
these  works.  Accordingly  in  1001  a  scheme  of  expansion  was  inau- 
gurated and  provision  was  made  by  legislation  for  the  expenditure  of 
about  $50,000,000  on  further  river  improvement  and  canals.  Of  this 
amount,  one-third  was  to  be  devoted  to  the  rivers — widening,  deep- 
ening, and  regulating  their  currents — and  two-thirds  to  building 
canals  of  modern  size.  After  the  money  was  provided  there  was  a 
long  delay,  owing  to  the  desire  of  the  Government's  engineers  care- 
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fully  to  studj;  the  situation  and  to  experiment  with  the  flow  of  water 
courses,  etc.,  in  order  to  acquire  a  large  fund  of  basic  information  to 
guide  tneir  work.  Only  recently  has  the  work  of  actual  construction 
contemplated  under  this  appropriation  been  seriously  inaugurated. 

This  project  is  regarded  as  in  no  way  conclusive;  the  Government 
designs  when  this  expenditure  has  been  made  to  place  another  great 
sum  at  the  disposal  of  the  department  of  public  works  for  more  work 
of  the  same  kind. 

The  Hungarian  Parliament  has  been  hardly  less  generous  in  its  pro- 
vision for  waterway  improvements.  After  spending  about  $40,000,- 
000,  chiefly  on  rivers,  very  little  having  thus  far  l>een  devoted  to 
canals,  Hungary  also  is  making  provision  for  further  development  of 
its  system  in  harmony  with  the  plans  of  the  Austrian  division  of  the 
dual  monarchy.  In  both  these  countries  the  railroads  are  mainly 
State  owned,  and  just  as  in  Holland,  Germany,  France,  Belgium,  and 
other  countries,  it  is  now  the  settled  and  unquestioned  policy  of  the 
Government  to  devote  something  like  equal  attention  to  the  two  par- 
allel systems  of  transport. 

THE    DANUBE   AND   THE    MISSISSIPPI   COMPARED 

A  great  portion  of  the  navigable  length  of  the  Danube  River  is  in 
the  Austro-Hungarian  Empire.  This  is  not  only  one  of  the  world's 
greatest  rivers  by  reason  of  its  length  and  volume,  but  there  are  few 
which  can  compare  with  it  for  commercial  significance.  Latter-day 
Austrian  policy  has  looked  largely  to  the  east  and  southeast  of  Europe 
for  development  of  Austrian  commerce,  and  to  the  great  Danube, 
which  is  to  southeastern  Europe  what  the  Mississippi  is  to  the  central 
vallev  of  North  America  or  the  Yangtze  to  the  great  plains  of  south- 
ern China.  If  development  of  the  Danube  and  its  great  navigable 
tributaries  produces  the  results  for  which  the  Austria-Hungary  Gov- 
ernment hopes,  tliis  waterway  system  will  one  day  carry  the  com- 
merce of  industrial  Austria  not  only  to  the  south-of-Europe  States 
of  Bulgaria,  Roumania,  Servia,  Turkey,  and  Greece,  but  will  become 
the  highway  of  a  world  trade  that  will  reach  to  Russia,  Asia  Minor, 
and  the  whole  East.  Nowhere  has  the  picture  of  future  commercial 
development  been  painted  in  brighter  colors  than  by  those  Austrian 
statesmen  who  believe  their  great  river  is  not  only  to  be  the  means 
of  permanently  and  securely  cementing  together  the  elements  of  the 
Empire,  but  is  to  make  the  firmly  united  Austria  of  the  future  a 
workshop,  from  whence  shall  go  forth  a  great  volume  of  manufac- 
tured goods  to  all  the  near  East. 

The  Danube  is  1,800  miles  long  and  is  navigable  from  its  mouth  in 
the  Black  Sea  well  into  the  interior  of  Germany.  Beyond  this  it  is 
connected  with  the  Rhine  by  a  small  canal,  which  is  to  be  enlarged  to 
the  utmost  capacity  that  water  supply  and  other  physical  conditions 
will  permit. 

A  study  of  the  maps  of  Europe  and  North  America  suggests  a 
striking  parallel  between  the  relation  of  the  Danube  to  southern 
Europe  and  that  of  the  Mississippi  to  North  America.  The  Danube 
has^  its  great  navigable  tributaries,  as  the  Mississippi  has.  Each 
drains  an  Empire  or  splendid  fertility  and  resource.  The  Black  Sea, 
into  which  the  Danube  empties,  in  this  comparison  corresponds  to  the 
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Gulf  of  Mexico.  On  the  shores  of  the  Black  Sea  and  accessible  to  the 
commerce  of  the  Danube  are  the  ports  of  a  half-dozen  countries,  gate- 
ways to  unlimited  markets.  Likewise,  the  Mississippi  and  the  Gulf 
constitute  the  highway  and  the  open  door  to  the  trade  of  Mexico, 
Central  and  South  America,  and  the  West  Indies. 

Austria's  navigable  waters  aggregate  something  like  4,000  miles  in 
length,  and  include,  in  addition  to  the  Danubian  system,  a  section  of 
the  Elbe  in  Bohemia,  about  200  miles  long,  one  part  of  which  has  not 
yet  been  made  navigable  for  steamboats,  out  which  is  included  in  the 
scheme  of  improvement.  The  Moldau,  a  Bohemian  tributary  to  the 
Elbe,  has  also  been  extensively  improved  in  connection  with  tne  work 
on  the  Elbe. 

WORKS   AT  THE    "  IRON    GATES* ' 

The  most  serious  obstacle  to  navigation  of  the  Danube  is  at  Orsova, 
in  the  extreme  southeastern  part  of  Hungary,  just  before  the  stream 
enters  Roumania.  The  stream  here  passes  through  a  course  of 
rapids  and  cataracts,  the  "Iron  Gates'  presenting  the  most  serious 
menace  to  navigation.  The  stream  passes  through  a  remarkable 
formation  of  rocks,  and  the  channel  is  very  swift  and  dangerous. 
Immense  amounts  of  money  have  been  spent  for  the  control  and 
improvement  of  the  river  in  this  section,  tne  works  that  have  been 
built  being  among  the  most  Temarkable  of  the  kind  ever  undertaken. 
Tolls  are  exacted  for  the  use  of  the  new  channel  at  the  iron  gates,  this 
being  the  only  place  in  Austria-Hungary  where  tolls  are  levied  for 
the  navigation  of  a  river. 

The  improvement  made  by  the  Hungarian  Government  at  this 
point  cost  nearly  $10,000,000.  As  the  navigation  of  the  Danube  was 
guaranteed  free  to  various  nations  under  treaty  arrangements  it  was 
necessary,  before  tolls  could  be  charged,  to  have  a  treaty  stipulation 
to  that  effect.  Accordingly,  in  the  treaty  of  Berlin,  provision  is  made 
for  such  tolls,  designed  to  pay  for  the  maintenance  of  the  works,  and 
ultimately  to  amortize  the  State's  investment  in  them.  These  tolls 
as  yet  amount  to  much  less  than  the  annual  interest  on  the  loan  plus 
the  cost  of  maintaining  the  works.  The  deficit  is  made  up  by  the 
Government  of  Hungary. 

In  general  the  Austro-Hungarian  policy  in  river  improvements  has 
been  to  divide  the  cost  between  the  general  government  and  the  cities 
or  districts  immediately  concerned.  Various  divisions  have  been 
agreed  upon  in  different  cases.  It  will,  of  course,  be  understood  that 
the  Hungarian  Parliament  has  entire  control  of  these  matters  in 
Hungary  and  the  Vienna  Legislature  in  Austria  proper. 

In  addition  to  something  like  $40,000,000  which  the  Hungarian 
Government  expended  in  river  improvement  during  the  last  half  of 
the  last  century,  nearly  $70,000,000  has  been  invested  by  various 
river  improvement  organizations  in  Hungary.  The  investment  of 
$10,000,000  at  the  "Iron  Gates"  is  also  in  addition  to  the  $40,000,000 
already  mentioned;  so  that  the  total  of  these  investments  in  Hungary 
will  pass  the  $100,000,000  mark,  and  brings  up  a  round  total  for  the 
dual  monarchy  of  over  $200,000 ,000.  This,  in  turn,  while  represent- 
ing a  period  between  forty  and  fifty  years,  by  no  means  covers  the 
entire  expenditure  from  which  navigation  derives  benefits;  for  no 
inconsiderable  amount  of  work  was  done  prior  to  the  middle  of  the 
last  century. 
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DEVELOPMENT   OF   TRAFFIC 


As  a  result  of  the  modernization  of  works  the  increase  of  waterway 
tonnage  that  was  to  be  expected  has  been  taking  place.  In  twenty 
years  the  water  tonnage  of  Hungary  has  approximately  doubled,  and 
m  Austria  the  increase  has  been  in  even  larger  proportion.  Thus  in 
the  five  years  ending  with  1890  the  Danube  Steamship  Navigation 
Company,  the  most  important  on  the  Austrian  section  of  the  river, 
handled  1,263,000  tons  of  traffic,  while  in  the  single  year  1900,  after 
improvements  had  been  made,  it  handled  1,503,000  tons;  in  other 
words,  the  tonnage  for  a  single  year  was  much  larger  than  for  five 
years  at  the  earlier  period.  Smce  1900  it  has  been  steadily  increasing, 
and  is  now  probably  2,000,000  tons  annually.  These  figures  are 
fairly  illustrative  of  the  development  of  this  traffic  in  Austria. 

The  golden  age  of  water  commerce  in  Austria-Hungary,  however,  is 
still  in  the  future.  Splendid  projects  of  commercial  development, 
based  on  the  idea  of  extending  Austrian  trade  into  all  the  Near  East, 
with  the  Danube  as  its  chief  artery,  are  in  contemplation;  and  as 
waterways  are  further  improved  the  growth  of  business  constantly 
justifies  the  expenditure. 

THE  WATERWAYS  OF  HOLLAND 

Of  all  European  countries  Holland  alone  presents  a  situation  in 
which  the  railroads  have  required  to  be  protected  against  the  compe- 
tition of  canals  in  order  that  they  might  continue  in  business.  Hol- 
land thus  reverses  the  rule  which  applies  to  other  countries. 

There  are  two  or  three  reasons  for  the  great  advantage  the  water- 
ways have  always  enjoyed  in  Holland.  In  the  first  place,  railroad 
development  was  remarkably  slow  in  Holland,  because  for  many  years 
after  other  countries  had  engaged  extensively  in  railroad  construc- 
tion Holland  was  not  impressed  with  the  necessity  for  adopting  the 
new  method  of  transport.  The  Dutch  waterway  system  was  exten- 
sive, reached  to  a  very  large  part  of  the  flat  country's  area,  and  was 
cheap.  Thus  railroacfs,  during  the  earlier  period  when  railroads  were 
short  local  lines,  found  competition  severe  and  were  far  from  profit- 
able. This  experience  discouraged  capital  from  ambitious  essays  in 
railroading. 

But  Holland  at  last  found  that  it  could  not  rely  on  waterways  alone 
because  international  commercial  relations  were  too  important,  and 
its  waterways  could  not  keep  it  in  commercial  touch  with  Germany, 
Belgium,  France,  and  the  rest  of  Europe.  Other  countries  had  devotee! 
their  energies  to  railroads,  and  the  great  international  waterway 
scheme  which  is  now  so  important  m  western  and  northwestern 
Europe  was  only  rudimentary.  In  order  to  get  into  touch  with  its 
neighbors  Holland  was  forced  to  undertake  railroad  building,  and  as 
private  capital  was  too  wary  the  Government  constructed  the  new 
roads. 

RAILROADS   RENEWED   PROSPERITY 

The  commercial  development  and  expansion  following  the  State's 
enterprise  in  railroad  building  have  justified  the  policy.  Before  the 
new  railroads  were  opened  some  sections  of  Holland  which  had 
once  been  industrially  important  had  become  almost  dormant  by 
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reason  of  their  isolation.  The  Dutch  Government  built  railroads  not 
with  the  expectation  that  they  would  be  profitable  as  investments,  but 
because  they  were  seen  to  be  absolutely  necessary  to  save  the  country 
from  industrial  decadence.  They  have  served  this  purpose,  but  thev 
have  never  been  profitable.  The  policy  was  to  construct  the  road- 
ways with  money  raised  by  the  pledge  of  the  State's  credit,  and  to 
lease  these  to  private  companies  for  operation.  The  private  con- 
cerns in  the  main  provided  equipment,  but  did  not  guarantee  the 
fixed  charges  on  the  Government's  investment.  If  they  had  been 
required  to  do  this,  they  would  soon  have  become  bankrupt,  for  the 
development  of  international  traffic  was  slow  and  the  railroads  found 
themselves  unable  to  take  from  the  canals  any  great  proportion  of 
the  tonnage.  Holland  was  thus  the  only  country  in  which  the  State 
provided  Doth  rail  and  water  highways  substantially  free  of  capital 
charge. 

In  the  main  the  waterways  were  toll  free.  The  only  charge  for 
their  use  was  that  of  the  boats  and  barges.  The  railroads'  situation 
was  quite  similar,  because  the  Government  was  compelled  for  many 
years  to  pay  most  of  the  interest  on  their  capital  debts.  For  a  long 
time,  ami  until  very  recent  years,  the  private  companies'  payments 
to  the  Government  never  exceeded  1  per  cent  on  the  capital  debt. 
The  important  consideration  from  the  Dutch  point  of  view  is  not 
the  measure  of  profit  the  State  has  been  able  to  extract  from  this 
investment  in  railroads,  but  the  revival  of  Dutch  commerce  and 
industry.  In  France  and  Germany  waterway  systems  were  devel- 
oped at  State  exj>ense  to  supplement  the  railroads;  in  Holland  rail- 
roads were  constructed  by  the  State,  and  owned  at  a  loss,  to  supple- 
ment the  waterways.  In  each  case  the  policy  has  beenso  well  vindi- 
cated by  results  that  it  seems  fair  to  say  that  no  country's  waterway 
system  can  be  so  good  as  to  justify  neglect  of  railways,  and  no  railway 
system  can  be  so  perfect  as  to  justify  letting  the  waterways  fall  into 
disuse. 

It  is  not  the  purpose  here  to  present  a  detailed  discussion  of  the 
Dutch  waterwavs,  because  it  would  add  little  to  the  impression  that 
may  be  gained  from  what  has  been  said  about  those  of  Belgium.  In 
Holland,  as  in  Belgium,  the  rivers  have  been  the  basis.  Canals  have 
been  built  to  connect  the  rivers  one  with  another,  to  connect  them 
with  seaports,  and  to  bring  the  sea  up  to  the  important  cities. 

TROUBLES    OF    DUTCH    RAILWAYS 

Transportation  by  canal  having  been  nearly  universal  in  Holland, 
and  a  canal  system  liaving  been  developed  before  anything  like  a  rail- 
road network  was  built,  the  railroads  found  themselves,  when  at 
last  they  were  ready  seriously  to  compete  for  traffic,  at  a  great  dis- 
advantage regarding  local  business.  Even  with  the  advantage  of 
having  no  capital  charge,  railroads  were  unable  to  meet  the  water  rates, 
and  for  years  passenger  traffic  was  the  larger  reliance  of  the  rail 
routes  for  revenues.  Then  by  reason  of  connection  of  the  Dutch 
with  the  German  railways  the  through  business  began  to  be  important 
and  productive.  Kneouraged  by  this  increase  in  long-distance  busi- 
ness, the  railroads  next  entered  seriously  the  field  of  competition  for 
local  freight,  and  in  recent  times  have  secured  a  fair  showing.     To  do 
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this  they  have  been  compelled  to  make  very  low  rates.  The  advan- 
tage is  still  with  the  water  routes  and  probably  will  remain  there. 

But  in  other  ways  Holland's  experience  repeats  that  of  other 
countries  where  rail  and  water  highways  have  been  constructed  side 
by  side.  The  gain  of  the  railways  in  freight  tonnage  has  not  been 
the  loss  of  the  waterways  any  more  than  the  gain  of  the  waterways 
in  other  countries  has  been  the  loss  of  the  railways.  Here  again  the 
rule  has  been  demonstrated  that  commerce  grows  as  better  and 
cheaper  transportation  is  provided  to  encourage  it.  The  waterways 
probably  have  profited  more  extensively  even  than  the  railways  by 
the  immense  increase  of  business  in  the  last  quarter  century.  With 
the  development  of  the  upper  reaches  of  the  Rnine  and  other  German 
waterways,  Dutch  water  traffic  has  grown  fast  and  has  come  to  com- 
pete vigorously  with  the  long-distance  international  freight  move- 
ment, which  at  one  time  it  was  supposed  could  be  handled  only  by 
the  railroads.  Deeper  and  better  waterways  have  brought  larger 
barges,  and  hardly  less  important  than  this,  improvements  in  motive 
power.  The  general  introduction  of  steam  towage  and  gasoline 
motor  barges  has  kept  the  balance  well  preserved  between  the  two 
systems  while  retaining  the  advantage  on  the  side  of  the  water  routes. 

It  is  impossible  in  the  time  and  space  at  command  to  give  a  detailed 
statement  of  the  expenditures  on  the  Dutch  waterway  system.  An 
estimate  of  $125,000,000  for  the  last  forty  years  is  probably  on  the 
side  of  moderation.  This  figure  makes  no  pretense  of  covering 
expenditures  of  landowners  in  obtaining  small  navigable  ditches 
through  their  own  lands,  or  of  many  local  governmental  divisions. 
It  does  include  the  expenditures  on  about  1,000  miles  of  rivers  and 
canals,  including  the  Amsterdam  ship  canal,  the  work  for  preven- 
tion of  floods  *at  the  junction  of  the  Maas  and  Waal  rivers,  the 
Merwede  Canal  and  other  large  works,  which  have  absorbed  large 


sums. 


RAIL   AND   WATER   RATES 


A  recent  comparison  of  rates  by  rail  and  water  on  freight  moving 
over  what  in  Holland  are  long  routes,  gives  the  following  figures: 


Rates  by  water  and  rail 

Distance. 

Rate. 

On»,  Rotterdam  to  Rnhrnrt 

WATER. 

Miles. 
156 

156 
156 
75 
25 

156 

19 

107 

126 
126 

Per  ton. 
10.30 

Coal: 

Ruhrort  to  Amsterdam 

.36 

Ruhrort  to  Rotterdam 

.36 

Amsterdam  to  A  rnheini 

.36 

Amsterdam  to  Utrecht 

.24 

Grain: 

Rotterdam  to  Ruhrort 

.36 

Amsterdam  to  Wormorvoer 

.24 

Amsterdam  to  Groningen 

.50 

Coal,  Essen  to  Amsterdam 

RAIL. 

1.10 

Ore,  Amsterdam  to  Essen. .  ....                                                                  _. 

1.20 

31673— S.  Doc.  325,  60-1 28 
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THE  BRITISH  WATERWAYS— A  CONTRAST 

Great  Britain  is  chiefly  of  interest  in  a  study  of  waterways  because 
of  the  sharp  contrast  it  presents  to  conditions  on  the  Continent. 
British  waterways  have  been  neglected  or  have  fallen  into  subordina- 
tion to  the  railways. 

Some  reasons  tor  inferiority  of  British  waterways  have  already 
been  suggested.  English  industrial  cities  are  located,  to  a  great 
extent,  on  or  near  the  ocean,  and  neither  railroads  nor  waterways  can 
compete  with  ocean  traffic.  The  British  railways  do  indeed  attempt 
this  competition,  even  carrying  great  amounts  of  coal  from  northern 
England  to  London.  But  there  is  a  strong  and  probably  increas- 
ing impression  among  the  traders  that  the  railroads  make  no  profit 
out  of  this  traffic,  and  that  perhaps  if  they  had  attempted  to  handle 
less  of  it  their  financial  condition  to-day  would  have  been  better  than 
the  record  of  decreasing  net  earnings  shows  it  to  be.  In  order  to 
handle  this  traffic  it  has  been  necessary  for  the  railroads  to  build 
more  tracks  and  supply  themselves  with  more  and  more  cars.  Even 
when  these  facilities  are  provided,  they  must  still  handle  the  business, 
except  to  noncompetitive  points,  at  rates  which  will  meet  those  of 
the  ocean  carriers. 

Before  the  era  of  railroads,  canals  in  Great  Britain  were  highly 
profitable,  and  there  was  an  era  of  animated  speculation  in  their 
shares.  The  Duke  of  Bridgewater's  Canal,  from  Worsloy's  to  Man- 
chester and  Liverpool,  was  the  first  important  artificial  waterway 
opened  in  England,  having  accepted  its  nrst  traffic  in  1759.  It  was 
successful  from  the  very  beginning,  and  initiated  the  era  of  canal 
speculation,  which  was  not  confined  by  any  means  %to  the  United 
Kingdom,  but  which  spread  to  the  Continent,  and  for  a  long  time  was 
quite  as  animated  as  railroad  speculations  became  in  America  about 
a  century  later.  Some  canal  companies  sustained  heavy  losses, 
others  made  magnificent  profits.  The  Duke  of  Brid^ewater's  Canal 
is  credited  with  laying  the  foundations  of  the  industrial  greatness  of 
Manchester,  which  in  later  years,  with  the  revolution  of  transporta- 
tion methods,  was  compelled,  at  immense  expense,  to  construct  a 
canal  connecting  with  the  Mersey,  so  that  great  seagoing  ships  could 
come  up  to  the  city. 

EARLY   BRITISH    CANAL   ERA 

What  the  Duke  of  Bridge  water's  Canal  did  for  Manchester  the  Aire 
and  Calder  Canal  did  for  Leeds.  Birmingham  likewise  secured  con- 
nection by  canal  with  Liverpool  and  the  sea  and  reaped  similar 
benefits. 

In  this  earlier  canal  era  of  Britain,  not  only  were  all  kinds  of  freight 
handled  by  water,  but  the  passenger  traffic  on  many  routes  became 
highly  profitable.  As  soon  as  the  railroads  came  in,  the  passenger 
traffic  was  immediately  lost  to  canals,  and  presently  the  freight  ton- 
nage began  to  go  the  same  way.  The  popular  craze  for  railroad 
investment  made  it  impossible  to  get  money  to  improve  the  water- 
ways. Further  than  this,  stockholders  in  canal  companies,  which 
had  been  highly  profitable  before  the  advent  of  the  railroads,  showed 
exceedingly  poor  business  judgment.  They  refused  to  reduce  their 
rates  to  meet  the  competition  of  the  railroads,  apparently  preferring 
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to  do  no  business  and  earn  no  dividends  rather  than  to  lower  charges 
to  produce  more  modest  returns.  Finally  the  railroads  by  various 
devices  secured  control  of  a  large  proportion  of  the  canal  mileage, 
and  have  pretty  systematically  taken  the  business  away  from  the 
canals. 

In  the  extensive  investigation  which  the  British  Royal  Commission 
on  Canals  and  Waterways  nas  recently  conducted,  it  has  been  repeat- 
edly developed  that  one  reason  why  the  British  waterways  system  is  a 
failure  is  to  oe  found  in  the  fact  that  it  is  not  a  system  at  all.  Whereas 
in  Germany,  France,  and  other  countries  effort  has  been  constantly 
made  and  great  expenditures  has  been  incurred  in  order  to  secure  the 
greatest  possible  approximation  to  uniformity,  to  accommodate  the 
largest  craft,  and  to  extend  the  system  in  the  most  advantageous 
fasnion,  in  Great  Britain  there  has  been  practically  no  such  effort. 

INFERIORITY   OF   ENGLISH   CANALS 

Thus  it  was  brought  out  before  the  commission  that  between  Lon- 
don and  Liverpool,  a  route  which  might  be  expected  to  present  mag- 
nificent opportunities  for  business  if  a  good  water  course  were  pro- 
vided, there  were  4  different  gauges  in  the  canal,  the  section  of  smallest 
gauge  accommodating  boats  no  larger  than  30  tons,  while  the  largest 
craft  that  could  be  taken  were  only  80  tons.  Comparing  these  with 
the  300,  500,  1,000  and  even  2,000  ton  barges,  of  which  long  strings 
are  handled  by  towing  steamers  on  continental  waterways,  the  reason 
for  the  inability  of  English  canals  to  compete  with  the  railroads  is 
made  quite  apparent.  The  British  traders  all  assured  the  commission 
that  in  their  opinion  nothing  like  system  could  ever  be  produced 
until  some  method  of  governmental  control  were  used,  and  until  the 
canals  were  taken  from  the  railroads  and  made  distinctly  a  public 
utility. 

In  this  connection  it  must  not  be  understood  that  the  entire  mile- 
age of  British  canals  has  fallen  into  railway  ownership.  On  the  other 
hand  the  figures  show  that  internal  navigations  in  tne  United  King- 
dom aggregate  3,901  miles,  of  which  only  1,138  miles  are  owned  by 
the  railways.  But  the  "  mileage  not  owned  by  the  railways,  includes 
of  course  much  of  the  mileage  of  the  navigable  rivers.' '  Taking  out 
this  mileage  of  rivers  and  basing  the  comparison  on  canals  only,  the 
railways  appear  decidedly  to  control  the  situation. 

POWERS  OF  THE  BOARD  OF  TRADE 

The  British  railway  legislation  applies  equally  to  railways  and 
canals  and  gives  the  board  of  trade  certain  powers  over  the  construction, 
physical  operation,  rates  and  traffic  arrangements  of  both.  The  rail- 
way and  canal  traffic  act  of  1888  established  the  present  railway  and 
canal  commission.  Its  powers  apply  to  railways  and  canals  alike. 
It  provided  that  revised  schedules  of  maximum  tolls,  rates  and 
charges,  must  be  submitted  to  the  board  of  trade.     It  was  under  this 

Erovision  that  the  board  of  trade  prepared  the  maximum  schedule  of 
eight  rates  enacted  afterwards  by  Parliament  and  known  as  the 
provisional  orders  acts.  Under  this  authority  the  board  provided 
maximum  rates  not  only  for  the  railroads  of  Great  Britain  but  for 
149  canals. 
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The  board  of  trade  is  empowered  to  require  reports  from  canal  com- 
panies, showing  the  capacity  of  the  canal  for  traffic,  the  capital,  rev- 
enue, expenditure,  etc.,  ana  to  make  inspections  of  canals  alleged  to 
be  in  baa  condition. 

An  important  provision  prohibits  under  heavy  penalties  the  use  of 
a  railway  company's  funds  for  the  purchase  of  a  canal  or  an  interest 
therein  without  express  statutory  authority.  The  board  of  trade  is 
empowered  to  authorize  the  abandonment  or  derelict  or  useless  canals, 
ana  to  release  the  owners  from  liability  to  maintain  the  same ;  ana 
the  board  is  also  authorized  to  give  its  permission  to  the  transfer  of  a 
canal  to  some  body  established  to  manage  it,  or  to  some  local  author- 
ity. But  such  authorization  must  be  confirmed  by  Parliament. 
There  is  only  one  case  in  which  the  board  has  authorized  the  aban- 
donment of  a  derelict  canal.  This  was  the  Thames  and  Severn,  which 
having  lost  its  tralfic  was  taken  over  by  a  corporation  in  which  various 
neighboring  navigations  were  interested,  as  well  as  local  governmental 
authorities.  This  trust  soon  found  itself  unable  to  carry  the  burden, 
and  application  was  made  to  the  board  of  trade  to  abandon  it,  which 
was  granted  and  afterwards  confirmed  by  Parliament. 

CONTROL  OF  CANALS  BY  RAILWAYS 

It  was  repeatedly  brought  out  in  the  testimony  taken  by  the  royal 
commission  that  agreements  have  been  made  between  railroads  and 
independent  canal  companies,  by  which  the  canals  bound  themselves 
not  to  charge  less  than  a  fixed  percentage  of  the  rail  rates.  The  testi- 
mony also  indicated  that  the  canals  were  practically  compelled  to 
agree  to  these  terms  in  many  cases  because  if  they  refused  the  rail- 
roads would  force  upon  them  a  competition  that  finally  would  take 
away  all  their  tralfic.  But  it  was  the  testimony  of  many  canal  man- 
agers that  when  they  could  make  reasonable  terms  with  the  railroads 
they  were  able  to  handle  a  large  traffic  at  a  profit.  There  was  much 
testimony  as  to  the  large  quantity  of  coal  handled  by  canals  in  differ- 
ent parts  of  England,  and  it  was  shown  that  some  of  them  have 
succeeded  in  keeping,  despite  the  competition  of  the  railroads,  a 
heavy  volume  or  this  business.  As  to  coal  and  other  bulky 
traffic  it  was  repeatedly  explained  that  the  greatest  difficulty  the 
canals  experience  is  in  securing  a  load  for  the  trip  hack  toward  the 
collieries.  When  there  is  reasonable  guaranty  or  hack  loading,  coal 
canals  have  generally  been  able  to  take  care  of  themselves. 

It  was  frequently  charged  by  business  men  before  the  commission 
that  the  railway  companies  seemed,  as  soon  as  they  came  into  control 
of  a  canal,  to  prefer  to  operate  the  canal  at  a  loss  in  order  that  they 
'  might  divert  the  traffic  to  the  railway.  Thus  in  the  case  of  the  North 
Staffordshire  Railway,  which  controlled  a  canal  of  some  importance, 
it  was  pointed  out  that  the  railroad  company's  report  to  t lie  board 
of  trade  indicated  that  the  railway  was  losing  $150,000  a  year  by 
reason  of  its  control  of  the  canal.  This  was  one  of  sundry  instances 
in  which  a  railroad  had  taken  control  of  a  canal  under  guarantee  to 
pay  a  fixed  interest  on  the  canal  company's  capital.  It  appeared  in 
this  and  like  instances  that  the  railroad  year  by  year  made  up  from 
its  own  revenue  a  deficit  of  the  canal,  and  yet  never  seemed  to  attempt 
to  improve  conditions  on  the  canal  so  that  it  could  earn  its  own  way, 
apparently  preferring  to  do  the  business  by  rail  and  pay  the  deficit. 
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Mr.  H.  W.  Empson,  representing  the  York  Chamber  of  Commerce, 
said  in  this  connection: 

My  experience  is  that  at  the  present  time  a  determined  effort  is  being  made  by 
our  railroad  companies  to  strangle  the  water  traffic  with  a  view  to  getting  the  transit 
arrangements  in  their  own  hands,  and  so  by  destroying  competition  to  enable  them 
to  charge  higher  rates  and  thus  handicap  our  manufacturers  in  their  endeavor  to 
compete  with  foreign  rivals.  This  has  been  especially  noticeable  since  the  railroads 
acquired  steamers  for  the  continental  traffic.  I  have  had  several  consignments  from 
the  Continent  ordered  to  be  transshipped  into  steamers  at  Hull  which  have  fallen  into 
the  hands  of  railroad  companies.  In  fact  traffic  intended  to  come  by  water  is  being 
constantly  diverted  to  the  railway  at  Hull  and  Goole.  I  might  further  venture  to 
give  another  illustration.  I  remember  many  years  ago  we  had  a  steamer  daily  carry- 
ing goods  between  Hull  and  York  at  rates  considerably  below  the  railway.  Owing 
to  difficulties  at  certain  times  in  the  navigation,  this  was  discontinued,  when  imme- 
diately the  railway  rates  were  increased  25  to  30  per  cent. 


RAIL    RATES    HIGHER   THAN    WATER   RATES 

Mr.  Empson,  in  answer  to  an  inquiry  as  to  whether  he  could  give 
any  comparison  of  competitive  rates  between  water  and  rail  showing 
that  the  water  rate  effected  a  saving  over  rail  rates,  prepared  a  sched- 
ule giving  competitive  rates  under  which  the  waterway  effects  a 
saving  in  some  cases  of  50  per  cent,  as  against  railroad  rates,  between 
York  and  London,  Selby  and  Hull,  York  and  Hull.  The  schedule 
follows: 

Effect  of  water  competition  on  railway  rates  between  York  and  London,  Selby  and  Hull, 

and  York  and  Hull 

[Extract  from  Mr.  Empson's  proof  of  evidence:  "  By  the  annexed  schedule  of  competitive  rates  you 
will  see  that  the  waterway  effects  a  saving  in  some  cases  of  50  per  cent  over  railway  rates,  as  between 
York  and  London,  Selby  and  Hull,  York  and  Hull."] 

RATES  SCHEDULE 


Water. 


Fertilizers: 

Hull  to  York 

Newcastle  or  Tynemouth  to  York 

Leeds  to  York 

London  to  York 

Grain,  Selby  to  Hull 

Cocoa,  London  to  York 

Sugar,  London  to  York 

Treacle,  London  to  York 

Rice,  London  to  York 

Grain,  Hull  to  York 

Timber,  Hull  to  York 

Sugar: 

Hull  to  York 

York  to  Scarborough  (same  distance  as  Hull 
to  York). 


2s.  9d.  to  38.  per  ton 

68.  Od.  to  8s.  per  ton 

3s.  9d.  to  4s.  per  ton 

7s.  2d.  to  7s.  5a.;  6d.  extra 

under  50  tons. 

Is.  lOd.  per  ton 

188.  4d.  per  ton 

188.  4d.  per  ton;  if  free  on 

wharf,  15s.  lOd. 

15s.  lOd.  free  on  wharf 

18s.  4d.  per  ton 

Is.  to  2s.  per  ton  by  barge 

loads  (average  cost  Is. 

9d.  per  ton). 
38.  6d.  per  ton 

88.  per  ton;  5s.  6d.  per  ton 

in  50-ton  lots. 
138. 9d.  per  ton 


Railway. 


4  tons,  5s.  10d.;  7  tons, 

5s. 
7s.  lid.  per  ton  in  5-ton 

loads  or  over. 
5s.  per  ton  in  5-ton  lots. 
15s.  per  ton  in  4-ton  lots 

or  over. 
3s.  9d.  per  ton. 
27s.  6d.  per  ton. 
24s.  Id.  per  ton. 

20s.  per  ton. 

24s.  2d.  per  ton. 

5s.  lOd.  per  ton  in  4-ton 

lots;  5s.  per  ton  in  10- 

ton  lots. 
5s.  lOd.  per  ton. 

9s.  2d.  per  ton;  7s.  6d. 
per  ton  in  50-ton  lots. 


It  was  the  conviction  of  many  witnesses  that  on  the  conservancy 
boards  which  manage  the  navigation  and  improvements  of  many 
British  rivers  and  harbors,  the  railways  are  very  frequently  altogether 
too  strongly  represented.  It  was  charged  that  even  on  such  impor- 
tant rivers  as  the  Clyde,  Tyne,  and  Tees,  the  railroad  interests  nad 
become  so  influential  that  almost  no  progress  had  been  made  for 
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many  years.  This  criticism  related  to  a  period  when  these  rivers 
were  under  a  species  of  municipal  control,  and  it  seems  to  be  decid- 
edly the  opinion  that  the  railroads  or  related  interests  in  municipal 
politics  had  prevented  improvements.  Later  these  particular 
streams  were  placed  under  the  conservancies  and  conditions  improved. 
The  testimony  seemed  to  indicate  the  opinion  among  traders,  how- 
ever, that  the  railroads  were  liable  to  make  themselves  influential  to 
the  detriment  of  waterway  interests,  no  matter  what  kind  of  admin- 
istration was  in  charge  of  the  waterways,  if  they  could  thereby 
improve  the  traffic  of  the  roads. 

WATERWAYS   MUST    BE    EMANCIPATED   AND   PROTECTED 

Mr.  Lanclot  Foster,  an  alderman  of  the  city  of  York  and  at  one 
time  lord  mayor,  told  the  commission  that  it  was  necessary  to  free 
the  waterways  from  railway  control  and  to  prevent  the  railways  from 
carrying  goons  at  especially  low  rates  to  points  served  by  water  with 
the  express  purpose  of  killing  navigation  and  then  diverting  the 
traffic  to  the  rails.     He  said : 

The  railway  companies  with  their  extensive  ramification  of  lines  and  heavy  traffic 
carried  can  quote  a  low  rate  for  places  served  by  navigation  without  any  serious  loss, 
owing  to  the  opportunities  of  recouping  themselves  in  the  case  of  rates  to  places  not 
so  served.  Such  a  course  means  the  ruin  of  the  navigation.  When  the  low  rate  has 
served  its  turn  the  railway  companies  then  raise  their  rates  to  paying  figures. 

Mr.  Foster  cited  the  case  of  the  Northeastern  Railways'  control  of 
the  navigation  of  the  Derwent  River.  The  navigation  was  purchased 
by  the  company  in  1865  at  a  cost  of  £40,000.  Thereafter  the  tolls 
and  dues  were  enormously  increased.     Mr.  Foster  said: 

In  evidence  given  at  a  board  of  trade  inquiry  in  1893,  the  president  of  the  Malton 
Traders'  Association,  stated  that  when  the  Northeastern  Company  got  control  of  the 
navigation,  the  tolls  on  coal  from  Derwent  Mouth  to  Malton  (a  distance  of  40  miles) 
were  raised  from  4d.  to  lOd.  per  ton,  then  again  to  Is.  6d.  and  eventually  to  2s.  6d.  per 
ton.  Not  satisfied  with  this  it  was  proposed  to  further  increase  the  rate  from  2s.  8d. 
to  about  3s.  8d.,  and  1  may  say  that  the  dues  on  coal  in  the  Ouse  River  for  a  longer 
distance  are  2d.  per  ton.  There  is  a  canal  in  connection  with  the  Derwent — that  is, 
the  Pocklington  Canal — which  is  now  absolutely  derelict;  that  is,  as  far  as  Canal  Head; 
according  to  the  railway  company's  schedule  of  tolls  published  in  1803,  one  of  which 
I  have  in  my  possession,  and  of  which  I  do  not  know  whether  there  is  another  extant, 
because  I  know  when  anybody  had  one  the  railway  company  Wrowed  it,  and  never 
returned  it,  and  I  believe  the  one  I  have  is  practically  the  only  one  extant,  that 
shows  in  1863  the  rates  for  coal  cinders  and  slack  were  3s.  per  ton  to  Canal  Head,  a 
distance  of  22  miles.  We  sent  coke  from  York  to  Hull  regularly  and  the  tolls  are  only 
2d.  per  ton  for  the  whole  distance  of  GO  miles.  That  shows  the  difference  between 
waterway  and  railwav  management.  In  the  face  of  these  proposals  and  the  further 
increase  of  dues,  a  fterwent  navigation  committee  of  riparian  owners  and  agricul- 
turists, Ix>rd  Londesborough  and  several  other  important  land  owners  protested,  and 
so  strong  was  the  opposition  that  the  objectionable  clauses  were  ultimately  with- 
drawn. As  an  agriculturist  trader  on  the  river  over  a  long  period,  perhaps  for  30 
years,  I  can  speak  from  personal  experience  of  how  the  trade  nas  b«»en  handicapped 
by  the  exceptionally  higli  tolls  charged  on  the  River  Derwent.  Old  residents  in  the 
district  can  remember  the  time  when  over  40  vessels  traded  to  Malton  with  coal  and 
other  goods,  bringing  back  timber,  etc.     Now  the  traffic  is  practically  extinct. 

SAMPLE    RESULTS    OF    RAILWAY    CONTROL 

Mr.  Foster  also  outlined  the  history  of  the  Ripon  and  Borough- 
bridge  Canal,  on  the  River  Ure,  which  is  also  a  tributary  of  the  Ouse. 
This  canal  is  owned  by  the  Northeastern  Railway,  having  been  bought 
in  1847  at  a  cost  of  £34,577.     In  1869  twenty  vessels  were  engaged 


WATERWAYS  AND  RAILWAY  TRAFFIC  IN  EUROPE  431 

in  coal  trade  on  the  canal.  In  1894  the  company  sought  parliamen- 
tary authority  to  sell  their  interest  in  the  canal,  but  a  deputation 
of  business  interests  and  neighboring  navigations  protested  so  strongly 
that  the  company  withdrew  the  request  for  such  permission,  and  sub- 
sequently offered  to  give  the  canal  to  the  city  of  York  provided  the 
city  would  underwrite  the  obligation  attaching  to  it.  This  was 
declined  owing  to  the  state  of  the  canal  and  the  entire  absence  of 
traffic.  Mr.  Foster  said  the  canal  is  now  absolutely  derelict  and  it  is 
impossible  for  boats  to  travel  upon  it.  The  traffic  has  been  diverted 
to  the  Northeastern  Railway.  The  canaFs  length  is  only  about  9 
miles,  and  the  railway's  charge  for  hauling  coal  is  9£d.  per  ton. 
Prior  to  the  passing  or  the  railway  and  canals  act,  the  coal  was  Is. 
Hid.  per  ton,  while  on  the  Aire  and  Calder  Canal,  an  independent 
waterway,  the  charge  is  lOd.  per  ton  for  23  or  24  miles  witn  locks; 
and  on  the  Linton  Lock  Navigation  of  8£  miles  it  is  only  4$d.  per 
ton,  the  Linton  being  another  canal  independent  of  railway  control; 
and  finally,  Mr.  Foster  said  that  on  the  Ouse  the  charge  for  the  entire 
length,  which  is  much  greater,  is  only  2d.  per  ton. 

These  cases  are  only  typical  of  a  great  number  which  were  eluci- 
dated in  the  testimony  before  the  Commission. 

The  industrial  witnesses  insisted  that  one  reason  why  the  canal 
traffic  had  fallen  off  was  that  the  railroads  were  not  compelled  to 
make  joint  rates  and  establish  through  routes  in  connection  with 
canals.  Reference  was  constantly  made  to  the  contrast  which  con- 
tinental conditions  presented  in  this  regard.  Mr.  Empson  cited  a 
case  in  German  experience  with  which  he  was  familiar.     He  said: 

A  manufacturer  at  Freiberg,  a  town  about  20  miles  from  Frankfort,  told  me  he  got 
his  coal  from  Ruhrort  on  the  Rhine  by  water  to  Frankfort,  whence  it  was  transshipped 
to  the  railway,  thus  saving  some  6d.  per  ton  over  the  through  railway  rates.  I  think 
it  very  important  that  some  arrangements  be  made  for  compelling  railway  companies 
to  give  facilities  for  the  interchange  of  traffic  with  inland  waterways.  "You  have 
already  had  evidence  from  several  witnesses  in  Belgium  and  Germany  that  this  inter- 
change is  effected  to  the  advantage  of  manufacturers  and  the  reduction  of  rates. 

WATER   ROUTES   HELP  RAILWAYS 

Mr.  Empson  in  the  course  of  his  testimony,  emphasized  the  fact 
that  in  Germany's  experience  a  great  increase  of  railway  traffic  had 
invariably  followed  the  improvement  in  water  facilities.  His  con- 
clusion from  all  the  evidence  he  had  been  able  to  adduce  was  that  far 
from  injuring  the  business  of  the  railroads,  improvement  and  exten- 
sion of  waterways  had  invariably  proved  beneficial  to  the  railroad 
because  it  had  been  the  means  of  originating  a  vast  volume  of  new 
traffic.  In  this  connection  he  quoted  a  well-known  engineer  of 
Frankfort,  Mr.  Lindley,  thus: 

Mr.  Lindley  states  that  the  traffic  on  the  river  Main  before  the  improvement  works 
were  carried  out  was  10,000  tons  per  annum,  and  the  traffic  in  1887,  the  first  year  after 
the  improvements  were  carried  out,  was.  495,000  tons,  and  in  1905  it  had  risen  to 
2,550,000  tons,  and  the  reduction  in  freight  on  coal  from  the  Ruhr  district  was  2s.  per 
ton,  and  for  other  goods  from  the  Rhine  district  5s.  per  ton.  The  dues  levied  vary 
from  ljd.  to  3d.  per  ton.  The  largest  boats  have  a  loading  capacity  of  1,500  tons 
drawing  8  feet  of  water.  I  might  further  add  that  as  a  result  of  this  improvement 
there  lias  been  a  very  great  increase  in  the  railway  traffic.  It  is  frequently  said  that 
the  improved  facilities  for  water  communications  have  an  injurious  effect  on  the  traffic 
of  the  railways,  but  this  is  an  illustration  to  the  contrary,  and  you  will  be  aware  of 
probably  one  or  two  others.  There  is  a  similar  case  where  the  result  of  river  improve- 
ment has  been  to  increase  the  railway  traffic,  the  one  recorded  in  connection  with  th& 
improvement  of  the  river  going  up  to  the  town  of  Nantes. 
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Mr.  Empson  cited  the  rates  oa  timber  from  Hull  to  Selby,  where 
there  is  water  competition  with  the  railroads.  Here  the  rate  is  2s. 
lOd.  per  ton,  a  distance  of  30  miles,  compared  with  which  he  quoted 
7s.  6a.  as  the  rate  on  timber  from  Howden  to  Selby,  a  distance  of  10 
miles,  but  over  a  route  by  which  there  is  no  water  competition.  He 
ascribed  the  difference  entirely  to  the  fact  that  one  route  had  water 
competition  and  the  other*  had  not.  He  pointed  out  further  that 
sugar  is  handled  by  rail  from  Hull  to  York  at  9s.  2d.  per  ton,  and  from 
Harrogate  and  Malton  to  York  at  exactly  the  same  rate.  Yet  the 
distance  from  Hull  to  York  is  twice  the  distance  from  Harrogate  and 
Malton.  The  lower  proportional  rate  from  Hull  he  ascribed  entirely 
to  the  fact  that  there  is  a  water  route  from  Hull,  whereas  there  is 
none  from  Harrogate  and  Malton. 

York's  experience  as  an  illustration 

Mr.  J.  D.  Morrell,  director  of  a  large  industrial  enterprise  at  York, 
presented  the  following  statement: 

In  considering  the  question  of  the  value  of  the  Ouse  navigation  to  us,  I  would  like  to 
point  out  the  gain  we  had  in  the  competition  between  the  railway  and  the  water  car- 
riers. In  a  place  like  York,  where  the  railway  company  had  a  monopoly,  without  the 
river  we  should  be  absolutely  at  their  mercy. 

To  illustrate  this  I  give  a  comparison  of  railroad  rates  between  York  and  towns  to 
which  there  is  effective  water  competition,  and  towns  to  which  there  is  no  effective 
water  competition.  The  comparison  is  between  the  ratio  that  the  rates  to  those  towns 
bear  to  the  maximum  charges  that  the  railway  company  might  charge.  I  give  examples 
of  rates  to  nine  towns,  divided  into  three  groups: 

1.  Railway  rates  from  York  to  ports  to  whicn  there  is  effective  water  competition — 
Goole,  Hull,  London. 

2.  Railway  rates  from  York  to  ports  to  which  there  is  not  effective  water  competi- 
tion— Bristol,  Liverpool,  Southampton. 

3.  Railway  rates  from  York  to  inland  towns  to  which  there  is  not  effective  water  com- 
petition—J,eeds,  Sheffield,  Birmingham.  The  rates  given  are  for  *  *  *  sugar, 
glucose,  cocoa,  gum,  almonds. 

The  average  of  the  five  rates  to  these  towns  is  summarized  below,  the  figures  being 
the  ratio  that  the  rates  to  the  different  towns  bear  to  the  maximum  rate  that  the  rail- 
way companies  might  charge?  to  these  towns. 


Permit. 


Goolc M 

Hull 71[7H 

Lonrlon 82J 


BrlNtol 

Liverpool 

Southampton  . 


Per  writ. , 


III. 


Per  writ. 


90)       |  IahhU j  021 

101MI7  '  HhonVM :  W  Mitt- 100 

101 J       I  Birmingham '107 J 


Commenting  on  this  table  and  the  showing  which  it  makes  of  rates 
to  places  which  do,  and  those  which  do  not,  enjoy  the  benefit  of  water 
competition,  Mr.  Morrell  said: 

It  will  be  seen  from  these  examples  that  where  there  is  no  effective  competition 
the  railway  companies  are  practically  charging  up  to  the  hilt. 

THE    WATERWAY    TRUST    PROPOSALS 

Various  proposals  were  submitted  to  the  commission  presenting  as 
many  ideas  how  the  waterway  situation  in  Great  Britain  should  be 
improved.  There  was  general  agreement  that  the  canals  should  bo 
divorced  from  the  railways,  but  wide  disagreement  as  to  what  should 
be  done  with  them  afterwards.  Some  witnesses  were  of  the  opinion 
that  local  "trusts" — that  is,  organizations  of  municipal  and  county 
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has  guaranteed  the  commercial  prosperity  of  Manchester,  and  it 
would  require  some  ingenuity  to  make  a  satisfactory  argument  that 
it  has  injured  either  the  shipping  business  of  Liverpool  or  the  interests 
of  the  railroads. 

Yet  the  British  railroads  so  vigorously  opposed  the  construction  of 
this  canal  that  it  took  five  years  of  the  most  determined  effort  to  secure 
from  Parliament  a  charter  for  the  work.  Under  this  charter  the  city 
of  Manchester  was  to  find  the  capital  for  the  enterprise.  The  na- 
tional Government  had  no  real  concern  with  the  project, 'except  as  the 
efforts  of  railroad  lobbyists  attempted  to  make  it  appear  that  there 
were  many  reasons  why  such  a  canal  could  not  possibly  be  a  success. 
After  it  was  opened  various  elements,  of  whicn  the  attitude  of  the 
railroads  was  an  important  one,  made  it  doubtful  for  a  long  time 
whether  the  canal  would  succeed.  But  latterly  the  tonnage  has 
rapidly  increased  and  it  has  begun  to  pay  interest  on  its  capital  debt. 

A  comparison  of  this  seemingly  unenlightened  policy  of  the  British 
railroads  with  the  more  liberal  one  of  the  railroad  administrations  in 
European  countries  seems  worth  while.  Whereas  in  the  Manchester 
instance  the  Government  was  urged  to  prevent  a  great  city  providing 
itself  with  a  very  necessary  utility,  in  continental  countries  the  gen- 
eral Governments  not  only  permit  cities  thus  to  provide  themselves 
with  facilities,  but  to  go  so  far  as  to  loan  the  State's  credit  to  the  extent 
of  a  large  part  or  even  all  the  cost  of  such  an  improvement. 

HIGH    RATES    OF   ENGLISH    RAILWAYS 

English  railways  are  the  most  highly  capitalized  in  the  world, 
but  it  is  not  fair  to  attribute  all  the  blame  for  this  condition  to  their 
managers  and  corporate  policies.  The  landowners  of  England  from 
the  beginning  systematically  "held  up"  railroad  corporations  for 
the  largest  possible  prices  for  lands  necessary  for  right  of  way  and 
terminals.  Because  the  landowners  were  a  great  power  in  rarlia- 
ment  and  were  willing  to  stand  together  in  this  matter,  the  railroads 
were  systematically  compelled  to  pay  fancy  prices.  But  whatever 
may  have  been  the  cause,  the  fact  remains  that  internal  transporta- 
tion in  England  has  become  so  expensive  as  to  impose  a  heavy  burden 
on  British  commerce.  A  computation  made  to  illustrate  this  con- 
dition reached  the  conclusion  that  from  an  interior  point  40  miles 
from  the  ocean  it  cost  22s.  0d.  to  ship  a  ton  of  freight  to  India,  and 
that  of  this  12s.  6d.  is  absorbed  by  the  railroad  company  for  the 
40-milo  haul  to  the  seaeoast.  In  other  words,  it  cost  the  shipper 
about  125  times  as  much  to  move  a  ton  a  mile  by  land  as  by  water. 
Comparing  this  again  with  the  situation  in  Germany,  it  is  found  that 
on  export  business  the  German  railways  and  interior  waterways  haul 
business  at  almost  ridiculously  low  rates  from  distant  interior  points 
to  the  seaeoast,  allowing  the  lion's  share4  of  the  total  througn  rate 
to  go  to  the  steamship  company,  and  that,  even  then,  the  German 
through  rate  is  so  much  lower  In  many  eases  than  the  English  that 
Englishmen  find  it  constantly  more  and  more  diilicult  to  compete  in 
foreign  trade  with  Germany. 
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ERIE   CANAL   AS   AN   ARGUMENT   IN    ENGLAND 

Against  this  insistent  demand  of  English  traders  for  better  water- 
ways a  variety  of  arguments  are  presented.  One  is  that  few  British 
rivers  are  large  enough  to  be  useful,  even  when  improved  to  the 
utmost.  Another  is  that  it  would  be  impossible  to  connect  the 
British  streams  by  a  network  of  canals,  as  has  been  done  on  the 
Continent,  because  there  is  not  a  large  enough  water  supply  in  Britain 
and  the  country  is  too  rough.  Finally,  the  history  of  the  Erie  Canal 
in  New  York  has  been  iterated  and  reiterated  as  evidence  that  water- 
ways really  can  not  compete  on  anything  like  equal  terms  with  rail- 
roads. 

The  present-day  attitude  of  progressive  and  candid  communities 
toward  waterways  is  that,  while  a  small,  inadequate,  and  antiquated 
waterway  may  not  be  able  to  compete  with  a  great,  modern.  4-track 
railroad,  a  modern  canal  handling  1,000-ton  barges  witn  steam 
power  is  very  likely  to  prove  itself  an  exceedingly  important  factor 
m  making  rates  and  moving  traffic. 

The  British  Royal  Commission  has  not  formulated  its  conclusion  or 
recommendations  up  to  this  time.  Conjecture  as  to  what  they  may 
be  is  useless.  It  is  certain  that  because  of  the  parallel  between  con- 
ditions in  the  United  States  and  Great  Britain,  the  experience  of  the 
reconstructed  Erie  Canal  will  be  studied  with  immense  interest  in 
Great  Britain.  That  canal  has  been  so  many  times  cited  as  proof  of 
the  antiwaterways  view  that  if,  when  rebuilt,  it  is  able  to  justify  the 
great  expenditure  it  will  have  demolished  a  most  potent  argument  of 
the  British  railroads. 

WATERWAY  MOVEMENT  GAINS  GROUND 

Because  there  is  no  system  of  internal  waterways  in  Great  Britain 
worthy  of  the  name,  attempt  at  description  of  the  routes  would  be 
hardly  worth  while.  There  is  reason  for  saying  that  the  waterways 
investigation  by  the  royal  commission  has  developed  facts  concern- 
ing the  relations  of  railroads  and  waterways,  and  concerning  the  com- 
parative cost  of  transportation  by  rail  in  Britain  and  other  countries, 
which  have  strengthened  the  movement  for  nationalization  of  rail- 
roads in  the  United  Kingdom.  Within  a  few  months  Lord  Brassey, 
who  enjoys  large  repute  in  England  as  a  thoughtful  student  of  eco- 
nomic problems,  has  come  out  with  the  flat  declaration  that,  after 
opposing  it  for  many  years,  he  is  convinced  that  nationalization  of 
railroads  is  the  only  plan  which  promises  a  solution  of  the  increasingly 
difficult  internal  transportation  problem. 


11.  EFFECTS  OF  THE  PURITY  OF  INDUSTRIAL  WATER 
SUPPLIES  ON  THEIR  USE 


By  R.  B.  Dole 
United  States  Geological  Survey 


In  former  years,  water  was  water  for  the  practical  man  if  it  would 
flow  through  a  pipe  in  sufficient  amount.  But,  more  and  more,  has 
he  been  obliged  to  modify  his  views,  previously  limited  only  by  the 

auantity  of  available  water,  by  considering  that  part  of  his  pro- 
uction  cost  due  to  the  use  of  water  unsuitable  inaualityfor  his  par- 
ticular manufacturing  process.  In  the  adoption  or  water  for  domes- 
tic supply,  one  of  the  most  important  of  the  features  that  affect 
its  value  is  its  potability,  which  is  determined  primarily  by  its  free- 
dom from  dangerous,  ill-smelling  or  bad-tasting  organisms.  In  the 
application  of  water  to  industrial  use,  however,  biologic  features  are 
in  the  majority  of  cases  rather  secondary  in  importance,  and  the 
suitability  of  the  supply  is  determined  by  the  amount  of  mineral 
matter  dissolved  or  suspended  in  it.  This  is  especially  true  when 
waters  are  used  for  boiler  supply,  for  papermakin^,  and  for  similar 
purposes.  In  some  industries,  such  as  starch  making,  brewing,  dis- 
tilling, and  ice  manufacturing,  the  hygienic  quality  of  the  water 
supply  must  be  considered  as  well  as  its  physical  and  chemical  char- 
acteristics. All  natural  waters  contain  more  or  less  foreign  matter, 
and  this  relative  degree  of  purity  is  dependent  on  the  locality  from 
which  they  come.  It  therefore  becomes  important  to  study  the 
peculiar  composition  of  different  waters  and  their  adaptability  to 
various  industrial  processes. 

The  following  list  gives  the  names  of  the  substances  that,  dissolved 
or  suspended  in  water,  have  to  be  considered  when  a  supply  is  utilized 
for  manufacturing  purposes : 
I. — Suspended  matter: 

(a)  Vegetable:  Leaves,  sawdust,  sticks,  etc. 
(6)  Mineral:  Sand,  clay,  etc. 

II. — Dissolved  matter: 

(a)  Vegetable:  Resin,  gums,  tannins,  etc.,  extracted  from  vegetable  mat- 
ter and  seldom  differentiated.     Usually  determined  as  "organic 
matter  "and  "color." 
(6)  Mineral:  This  is  the  part  of  greatest  importance,  and  the  different 
mineral  matters  are  determined  as  silica,  iron,  aluminum,  calcium, 
magnesium,  sodium,  potassium,  carbonates,  bicarbonates,  sulphates, 
chlorides. 

By  comparing  with  each  other  the  figures  given  in  the  table  that 
follows  it  can  be  seen  what  great  differences  there  are  in  tho  quality 
of  waters  from  different  parts  of  tho  United  States.  Analyses  of 
waters  from  largo  rivers  have  been  selected,  because  they  represent 
an  average  condition,  inasmuch  as  these  streams  are  formed  by  the 
confluence  of  many  smaller  ones.  Each  sot  of  figures  is  tho  average 
of  20  or  more  analyses  of  water  from  the  same  river  at  the  same  place. 
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Though  the  list  might  be  multiplied  ten  or  twentyf  old  from  the  mate- 
rial at  hand,  it  is  possibly  sufficient  to  show  that  waters  from  different 
parts  of  the  country  vary  greatly  from  each  other  in  their  chemical 
composition  and  consequently  in  their  effect  upon  factory  processes. 

Since  these  variations  in  composition  modiry  for  each  water  its 
value  as  a  supply,  the  factory  locator  has  another  element  of  pro- 
duction cost  to  include  in  his  estimates.  If  analyses  of  ground 
waters  were  given  it  would  be  seen  that  they  are  usually  much  more 
highly  mineralized  than  surface  waters  in  the  same  region  and  there- 
fore less  desirable  for  most  industrial  uses. 

The  thoughtful  manufacturer  who  is  interested  in  the  reduction 
of  his  production  cost  asks  these  questions: 

1.  Does  the  water  that  I  am  using  contain  anything  injurious  to 
my  finished  product  ? 

2.  Would  a  purer  water  decrease  my  cost  of  manufacture? 

3.  Where  and  how  can  I  obtain  a  better  supply? 

4.  If  the  water  is  purified,  will  the  cost  of  purification  be  com- 
pensated by  an  equivalent  decrease  in  production  cost,  due  to  increased 
efficiency  of  machinery  or  to  a  higher  grade  of  product  ? 

In  a  few  pages  it  is  intended  to  state  some  facts  in  regard  to  the 
principal  water-consuming  industries  in  relation  to  the  above  ques- 
tions. 

BOILER  WATER 

The  most  extensive  industrial  consumption  of  water  is  in  the  pro- 
duction of  steam  that  is  thereafter  used  as  a  source  of  motive  power, 
heat  or  purified  water.  A  deposit  is  left  in  boilers  when  water  is 
changed  to  steam.  The  residue  varies  in  thickness,  porosity  and 
hardness,  according  to  the  chemical  composition  of  the  water  that 
is  used.  Besides  the  trouble  caused  by  incrustation,  certain  sub- 
stances occurring  in  natural  water  corrode  or  "pit"  the  boiler  tubes 
and  crown  sheets,  causing  leaks,  loss  of  strength,  and  consequent 
danger  of  explosion;  other  substances  in  the  boiler  water  may  be 
the  cause  of  foaming. 

From  various  tables  of  analyses  the  amount  of  incrustants  in 
some  waters  have  been  calculated;  the  results  are  given  in  grains 
per  United  States  gallon,  parts  per  million,  and  pounds  per  1,000 
gallons. 

A  mage  incrustants  in  boiler  waters 
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The  ordinary  chemical  constituents  found  in  water  are  usually 
classified  as  follows  with  reference  to  their  effect  upon  boilers:  Con- 
stituents that  form  scale — Mud  or  suspended  matter  composed  mainly 
of  sand  and  clay;  silica,  iron,  and  aluminum;  calcium  carbonate  and 
sulphate;  magnesium  when  present  as  carbonate  and  sometimes  as 
sulphate.  Constituents  causing  corrosion — Organic  acids;  sulphuric 
ana  hydrochloric  acids  formed  by  the  decomposition  of  magnesium 
salts;  sodium  chloride;  free  mineral  acids.  Constituents  causing 
foaming — Magnesium  sulphate  and  chloride,  sodium  compounds, 
organic  matter. 

Ninety-five  per  cent  of  all  incrustation  is  composed  of  calcium, 
magnesium,  carbonates,  and  sulphates.  A  carbonated  water  forms 
a  soft,  porous,  and  rather  bulky  deposit  that  is  comparatively  easy  to 
remove.  A  sulphated  water  forms  a  hard  resistant  scale  tnat  does 
not  readily  transmit  heat.  When  appreciable  quantities  of  magne- 
sium are  present,  together  with  both  tne  carbonates  and  sulphates  of 
calcium,  the  resulting  scale  is  as  hard  and  resistant  as  porcelain, 
clinging  to  and  surrounding  the  boiler  tubes  and  greatly  impairing 
the  efficiency.  Scaling  is  the  most  common  and  the  most  objection- 
able source  of  boiler  trouble. 

Foaming  is  due  to  the  concentration  of  the  unprecipitated  salts  in 
the  boiler,  where  steam  is  constantly  being  given  off  while  the 
mineral  salts  stay  behind  in  solution. 

Three  sources  of  financial  loss  attendant  upon  the  use  of  impure 
water  in  boilers  have  already  been  mentioned: 

(1)  Incrustation,  (2)  corrosion,  (3)  foaming.  Complementary  to 
these  are  (4)  increased  cost  of  fuel,  (5)  increased  boiler  repairs,  (6)  in- 
creased time  for  cleaning  boilers,  (7)  shorter  life  of  boilers. 

A  very  definite  increase  in  the  cost  of  fuel  is  incurred  on  account 
of  the  formation  of  scale  that  surrounds  the  tubes  and  absorbs  a  con- 
siderable percentage  of  the  fuel  energy.  It  would  be  a  conservative 
estimate  to  place  the  average  loss  of  fuel  efficiency  at  13  per  cent  for 
one-sixteentn  inch  scale.  If  the  average  thickness  of  locomotive 
boiler  scale  in  the  United  States  were  taken  as  one-sixteenth  inch,  a 
similar  conservative  margin  would  be  left.  It  is  true  that  in  New 
England  and  some  other  areas  of  very  soft  water,  almost  no  scale  is 
formed,  but  on  the  other  hand,  boilers  working  in  the  Mississippi  basin 
are  very  badly  scaled,  and  those  in  the  Southwest  are  similarly 
affected.  A  13  per  cent  increase  in  coal  consumption  for  an  ordinary 
locomotive,  which  consumes  $5,000  worth  of  coal  a  year,  would 
mean  a  loss  due  to  the  use  of  impure  water  equivalent  to  $575.22  per 
annum  for  every  locomotive  in  the  United  States. 

Practical  experience  has  shown  that  the  use  of  soft  water  for 
boilers  is  attended  by  a  great  reduction  in  the  cost  of  boiler  repairs. 
Engines  are  less  frequently  retubed  and  incidental  repairs  on  the 
fire  box  and  flues  are  saved.  On  some  roads  the  saving  in  boiler 
repairs  alone  has  paid  for  the  construction  and  maintenance  of 
softening  plants. 

The  worse  the  waters  are  the  more  often  the  boilers  have  to  be 
cleaned,  and  consequently  the  unproductive  period  is  lengthened. 
Cooling  down  and  subsequent  firing  up  are  the  usual  accompaniments 
of  boiler  cleaning  among  stationary  engineers,  and  coal  consumption 
is,  therefore,  increased  by  more  frequent  cleaning. 
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It  is  well  known  that  locomotives  used  in  regions  of  soft  water  last 
very  much  longer  than  those  used  in  regions  of  hard  water.  In  New 
England,  where  bad  waters  are  very  uncommon,  the  lifeof  a  locomotive 
is  twenty-  years  or  more,  the  flue  mileage  is  aoout  200,000  miles  and 
with  a  httle  calking  they  will  last  for  a  similar  period  of  time.  On 
roads  operating  west  of  Mississippi  River  in  regions  of  hard  and  often 
corrosive  waters,  new  side  sheets  and  fire  boxes  are  generally  required 
each  year  of  service,  and  the  flue  mileage  rarely  ever  exceeds 
40,000  miles. 

On  the  Pittsburg  and  Lake  Erie  Railroad,  operating  200  engines 
over  194  miles  of  track,  the  following  losses  per  year  were  estimated 
to  be  due  to  the  use  of  impure  boiler  water: 

Loss  of  fuel  due  to  effect  of  Bcale,  etc $50, 000 

Average  number  of  locomotives  in  shop  at  all  times  for  repairs  and  new  flues.  17 

Ten  per  cent  interest  and  depreciation  on  the  $230,000  invested  in  these  17 

locomotives $23, 000 

Average  life  of  flues months. .  10 

Loss  due  to  shop  repairs  at  $100  per  boiler .• $20, 000 

Total  exces3  of  operation  cost $93, 000 

Ninety-three  thousand  dollars  would  be  sufficient  capital  in  itself 
to  erect  and  operate  for  one  year  several  water-softenmg  plants  on 
this  road. 

On  the  Wyoming  division  of  the  Union  Pacific,  when  the  natural 
waters  of  the  region  were  used,  the  average  life  of  a  set  of  flues  was 
six  months  in  a  passenger  locomotive,  and  ten  to  twelve  months  in  a 
freight  locomotive,  but  after  the  adoption  of  artificially  softened 
water,  the  average  life  was  increased  to  two  and  one-half  years  for 
engines  of  both  classes;  there  was  also  a  reduction  of  34  per  cent  in 
the  cost  of  locomotive  repairs  per  mile  traveled. 

The  increased  operation  cost  per  locomotive  per  annum  due  to  poor 
water  has  been  summarized  as  follows,  basing  the  estimates  upon  ex- 
perience on  roads  where  hard  water  was  replaced  by  soft  water: 

Fuel  that  might  be  saved $150 

Excess  boiler  repairs 300 

Excess  washing  and  cleaning 60 

Decreased  time  of  service 200 

Total  increase  in  cost  of  operation 710 

46,743  locomotives  in  service  in  1904  (Interstate  Commerce  Commission) . .  33, 187, 530 

When  it  is  desired  artificially  to  soften  hard  water,  lime  or  soda  ash, 
or  both,  are  added  in  sufficient  quantity  to  precipitate  a  portion  of 
the  incrustants.  The  proportion  of  each  chemical  depends  upon  the 
composition  of  the  raw  water  and  the  necessary  degree  of  purification. 
The  initial  cost  of  softening  plants  depends  upon  the  number  of  gal- 
lons per  day  it  is  desired  to  treat.  It  runs  from  $5,000  for  a  plant 
treating  100,000  gallons  per  day  to  $18,000  for  a  plant  treating 
1,500,000  gallons  per  day.  The  principal  item  of  operating  expense 
is  the  cost  of  chemicals.  The  expense  for  attendance  is  small  in 
treating  an  ordinary  boiler  water,  because  the  work  can  be  done  by 
the  pumper  at  a  railroad  water  station  or  by  the  engineer  in  a  manu- 
facturing plant.  The  following  list  gives  some  idea  of  the  cost  of 
chemicals  per  1,000  gallons  of  treated  water: 
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Cents. 

Between  Chicago  and  Missouri  River 1.4 

22  plants  of  the  Union  Pacific  Railroad 1. 3 

Estimates  by  Handy: 

Ordinary  carbonated  water 0. 2  to  0. 5 

For  ordinary  sulphate  water ■ 1. 2  to  1. 4 

General  average 1     to2 

Kennicott  Water  Softener  Company — 2 

Estimates  by  Davidson: 

Fair  water  (about) 1 

Maximum  for  bad  water 10 

As  an  example  of  what  can  be  accomplished  by  artificial  softening, 
the  incrustating  solids  in  two  waters  before  and  after  treatment  are 
given: 


Union  Pacific  supply,  North  Platte,  Nebr. . . 
Northwestern  supply,  Council  Bluffs,  Iowa. 


Pounds  of  in- 
crustants  per 
1,000  gallons. 

Before.  After. 


2.76 
6.69 


0.76 
.51 


The  incrusting  solids  in  the  water  at  North  Platte  were  reduced  2 
pounds  per  1,000  gallons,  or,  with  a  daily  consumption  of  water 
180,000  gallons,  5.4  tons  per  month  of  sofid  matter  were  removed 
from  the  water  before  it  was  used  instead  of  being  shoveled,  washed, 
or  hammered  from  the  inside  of  the  boilers. 

For  an  example  of  what  may  be  accomplished  in  the  decrease  of 
the  production  cost,  the  estimate  below  has  been  devised.  From 
analyses  of  Maumee  Kiver  water  that  have  been  quoted  it  is  seen  that 
the  incrusting  solids  amount  to  360  parts  per  million,  105  parts  of 
which  are  suspended  mud,  etc.,  and  the  rest  carbonate  and  sulphate 
of  calcium,  with  some  magnesium,  an  excellent  combination  for  the 
formation  of  a  hard  scale.  If  this  water  were  used  in  a  1,000-horse- 
power  boiler  100,000  gallons  daily  would  be  required;  in  6  working 
days  1,800  pounds  of  scale  would  be  deposited  in  the  boilers.  The 
first  set  of  figures  estimates  the  probable  excess  cost  due  to  the  use 
of  bad  water,  while  the  second  estimates  the  probable  cost  after  puri- 
fying the  water;  the  inference  to  be  drawn  from  the  difference  in 
dollars  and  cents  is  obvious. 

Average  coal  consumption  for  1 ,000-horsepower  boiler,  48  tons  a 
day;  48  tons  of  coal,  at  $1.50,  is  $72.  Estimated  saving  in  fuel  on 
this  water,  due  to  use  of  treated  water,  is  5  per  cent. 

HARD   WATER 

5  per  cent  of  $72  is  $3.60  per  day,  or  300  working  days $1, 080 

Cleaning  boiler,  at  $8  per  week 416 

Repairs  for  tubes,  etc 200 

Boiler  compounds 250 

Coal  for  raising  steam  after  cleaning.  104  tons,  at  $1.50 156 

7J  per  cent  depreciation  on  boiler  plant  costing  $15,000 1, 125 

Total 3,227 

31673— S.  Doc.  325, 60-1 29 
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SOFT  WATER 


10  per  cent  interest  and  depreciation  on  softening  plant  costing  $3,500 $350 

Boiler  repairs 50 

Chemicals  at  1  cent  per  1,000  gallons 300 

Coal  for  raising  steam  after  cleaning,  16  tons,  at  $1.50 24 

6  per  cent  depreciation  on  boiler  plant  costing  $15,000 750 

Total 1,474 

Total  saving  per  year,  $1,753,  which  is  50  percent  of  the  total  cost  of 
installing  the  softening  plant. 

WATER  IN  PAPER  MAKING 

Since  paper  ranges  in  quality  from  the  finest  white  writing  paper 
to  the  coarsest  of  strawboard,  it  is  evident  that  the  production  cost 
due  to  impure  water  will  vary  according  to  the  quality  of  the  product. 
Turbid  waters  are  universally  injurious  in  paper  making,  and  the 
majority  of  firms  have  trouble  with  hard  water.  Calcium  and  mag- 
nesium weaken  the  solution  of  the  resin  soap  by  partly  decomposing 
it.  Iron  causes  rusty  spots  on  white  and  tinted  papers.  Vegetable 
coloring  matter  produces  streaks  or  dull  shades  in  fabrics  that  should 
be  white.  Acid  waters  decompose  the  colors,  corrode  the  wire  screens, 
and  attack  the  felts.  For  the  manufacture  of  all  the  finer  grades  of 
paper,  careful  water  purification  is  necessary.  Therefore  the  cost  of 
impure  water  in  this  industry  may  be  estimated  by  the  cost  of  puri- 
fying it. 

The  general  method  of  purification  is  sand  filtration  with  or  with- 
out alum  coagulant.  The  cost  of  installing  the  filters  ranges  from 
$300  to  $13,000  for  a  capacity  of  1 ,000,000  gallons  a  day.  The  aver- 
age cost  is  about  $5,000  per  1,000,000  gallons  per  day.  The  cost  of 
maintenance  varies  from  50  cents  to  $10  per  1,000,000  gallons.  One 
very  careful  estimate  from  a  company  operating  over  50  mills  gives 
the  average  annual  cost  of  purification  as  $300  for  a  plant  using 
1,000,000  gallons  every  twenty-four  hours.  A  conservative  estimate 
for  the  average  consumption  of  water  is  140,000  gallons  per  ton  of 
finished  product,  or,  in  other  words,  12  cents  per  ton  of  paper  is  that 
part  of  tne  production  cost  due  to  the  use  of  impure  water.  Basing 
an  estimate  on  2,080,000  tons,  the  amount  of  paper  made  in  11)05,  it 
cost  the  paper  mills  of  the  United  States  $342,700  to  use  impure 
water,  an  amount  equal  to  (VV  por  cent  of  the  total  value  of  the 
products. 

OTHER  INDUSTRIES 

There  are  many  other  large  and  important  industrial  processes  into 
which  impure  water  enters  as  part  or  the  production  cost.  A  few  of 
them  are  given:  Blcacherics,  dye  works,  canning  factories,  pickle 
factories,  creameries,  slaughterhouses,  packing  houses,  nitroglycerin 
factories,  distilleries,  breweries,  woolen  mills,  starch  factories,  su^ar 
works,  tanneries,  glue  factories,  soap  factories,  strawboard  mills, 
chemical  works. 

In  all  factories  of  these  types  the  use  of  impure  water  is  attended 
by  a  more  or  less  definite  increase  of  cost  production. 
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DOMESTIC  WATER  SUPPLIES 

A  manual  published  by  M.  N.  Baker  in  1897  reports  the  number  of 
cities  and  villages  fully  or  partly  supplied  with  public  waterworks  as 
3,942.  Since  that  year  there  has  been  such  activity  in  the  line  of 
sanitary  improvement  that  the  number  of  waterworks  systems  has 

fossibly  been  doubled  or  tripled.  The  urban  population  of  the 
Inited  States  is  now  about  45,000,000.  If  it  be  considered  that  a 
majority  of  these  persons  live  in  settlements  equipped  with  public 
water  supplies,  then  multiplying  this  .figure  by  100  gallons  per  capita 
per  day,  a  low  average  consumption,  it  would  be  found  that  over 
4,500,000,000  gallons  per  day  are  used  for  domestic  supply  in  the 
United  States.  This  would  be  an  annual  consumption  of  1,500,000,- 
000,000  gallons,  an  amount  equal  to  3  per  cent  or  all  the  water  that 
flows  over  Niagara  Falls;  assuming  a  velocity  of  5  feet  per  second,  it 
would  require  a  pipe  41  feet  in  diameter  to  carry  the  water;  or  a  river 
150  feet  wide  and  15  feet  deep  with  an  average  stream  velocity  of  3 
feet  per  second. 

EFFECTS  OF  IMPTJBITY  ON  DOMESTIC  SUPPLIES 

The  factors  that  may  affect  the  value  of  a  public  water  supply, 
making  it  dangerous,  uneconomical,  or  merely  unpleasing,  have  Deen 
very  carefully  reviewed  by  George  C.  Whipple  wno  has  devised  for- 
mulas for  calculating  in  dollars  and  cents  the  financial  loss  due  to 
impurities. 

A  water  for  drinking  must  be  free  from  all  poisonous  substances, 
such  as  lead,  arsenic,  zinc,  etc. ;  it  must  be  free  from  bacteria  or  other 
organisms  that  are  likely  to  cause  disease,  such  as  the  bacilli  of 
typhoid  fever  or  dysentery;  it  must  be  free  from  bacteria  of  fecal 
origin.  It  must  also  be  clear,  colorless,  odorless,  and  fairly  free  from 
objectionable  chemical  substances  and  microscopic  organisms.  It 
must  be  well  aerated  and  of  fairly  low  temperature. 

A  supply  should  be  low  in  mineral  salts.  Hardness  makes  a  water 
troublesome  in  laundries  and  for  bathing;  iron  makes  stains  in  the 
laundry;  chlorine  corrodes  pipes.     Some  other  salts  are  troublesome. 

Mr.  Whipple  estimates  the  sanitary  quality  from  the  amount  of 
typhoid  fever;  the  attractiveness  from  the  color,  odor,  and  turbidity; 
he  also  calculates  the  depreciation  due  to  hardness  and  to  temperature. 

The  formulae  are  quoted: 

Depreciation  due  to  sanitary  quality — 

D=2.75(T-iV) 
Depreciation  due  to  physical  characteristics — 

v-™       100 
c 

Pt=5^T 
p0=22  0^+3.5  02d+5  Oa0 
Depreciation  due  to  hardness — 

*-5 

Depreciation  due  to  temperature — 

D-     180 
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in  which 

D  =>the  depreciation  value  in  dollars  per  million  gallons. 

T  =typhoid  fever  death  rate  per  100,000. 

N  =typhoid  fever  death  rate  assumed  to  be  due  to  causes  other  than  water,  and 
which  may  be  ordinarily  taken  as  20  per  100,000. 

Pc  =per  cent  of  consumers  who  object  to  the  color  of  the  water. 

Pt  =per  cent  of  consumers  who  object  to  the  turbidity  of  the  water. 

p0  =per  cent  of  consumers  who  object  to  the  odor  of  the  water. 

c    =  color  reading. 

t    =turbidity  reading. 

0„=odors  due  to  vegetable  matter,  expressed  according  to  standard  numerical 
scale. 

0(j=odors  due  to  decomposition,  expressed  according  to  standard  numerical  scale. 

00=odore  due  to  microscopic  organisms,  expressed  according  to  standard  numer- 
ical scale. 

U  =  hardness  of  water  in  parts  per  million. 

d  =  average  temperature  of  water  during  four  warmest  months. 

An  application  of  these  formula)  to  the  water  supply  of  Philadel- 
phia shows  their  practice  value. 

Source  of  supply,  Schuylkill  River  without  filtration  j  typhoid 
fever  in  1905,  51.1  deaths  per  100,000  inhabitants;  turbidity,  150 
parts  per  million;  color,  10  parts  per  million;  odor,  3v+2m;  per 
cent  or  objecting  consumers,  102;  hardness,  179  parts  per  million. 

Depreciation  duo  to  -  j  ^JJ1^" 

Sanitary  quality \  $55. 52 

Physical  characteristics 20. 40 

Hardness 17. 90 

Total I  93.  Kl 

Assuming  a  daily  consumption  of  140,000,000  gallons,  this  would 
mean  an  annual  loss  of  $4,794,000,  the  interest  at  5  per  cent  on  about 
$96,000,000. 

The  average  value  of  one  human  life  sacrificed  by  typhoid  is  about 
$5,000.  For  each  death  10  to  20  persons  are  sick  with  the  disease 
and  cost  about  $100  each  for  medical  treatment,  nursing,  medicine,  etc. 
But  other  sicknesses  besides  typhoid  fever  are  caused  by  impure 
water  supplies,  so  that  every  death  reported  from  typhoid  fever  is 
equivalent  to  a  loss  to  the  community  of  not  less  than  $10,000. 
Tne  annual  losses  from  insanitary  water  supplies  in  some  of  the 
large  cities  of  the  United  States  may  be  seen  from  the  following 
table,  remembering  that  each  death  means  a  loss  of  $10,000: 


PURITY  OF  INDUSTRIAL  WATER  SUPPLIES 


445 


Mortality  table  of  typhoid  fever,  1905,  in  the  larger  cities  reporting  to  the  United  States 

Census  Bureau 


[Cities  of  100,000  population  and  over] 
City. 


Allegheny,  Pa 
Baltimore,  Md 

Boston,  Mass 

Buffalo,  N.  Y 

Chicago,  111 

Cincinnati,  Ohio 

Cleveland,  Ohio 

Columbus,  Ohio 

Denver,  Colo 

Detroit,  Mich 

Fall  River,  Mass 

Indianapolis,  Ind 

Jersey  City,  N.J 

Kansas  City,  Mo 

Louisville,  Ky 

Memphis,  Tenn 

Milwaukee,  Wis 

Minneapolis,  Minn 

New  ITaven.  Conn 

New  Orleans,  La 

New  York  (aggregate) 

Newark,  N.J 

Omaha,  Nebr 

Paterson,  N.  J 

Philadelphia,  Pa 

Pittsburg,  Pa 

Providence,  R.  1 

Rochester,  N.  Y 

St.  Joseph,  Mo 

St.  Louis,  Mo 

St.  Paul.  Minn 

Scranton,  Pa 

Syracuse,  N.  Y 

Toledo.  Ohio 

Washington,  D.  (' 

Worcester,  Mass 


181 

195 

124 

92 

329 

141 

65 

121 

61 

69 

12 

64 

46 

110 

110 

41 

71 

64 

51 

101 

641 

40 

30 

16 

724 

393 

40 

21 

9 

144 

21 

20 

20 

71 


142,848 
546,217 
595,380 
376,914 

1,990,750 
343,337 
437,114 
142,105 
150,317 
325,563 
105,762 
212, 196 
232,699 
179,272 
222,660 
121,235 
312,948  j 
261,974  ■ 
119,027 
309,639 

4,000,403 
283,289 
120,565 
111,529 

1,417,062 
364,161 
198,635 
182,022 
115,479 
636,973 
197,023 
116.  HI 
117, 129 
155,287 
302,883 
128, 135 


126.7 
35.7 
20.8 
24.4 
16.5 
41.1 
14.9 
85.1 
40.6 
21.2 
11.3 
30.2 
19.8 
61.4 
49.4 
33.8 
22.7 
24.4 
42.8 
32.6 
16.0 
14.1 
24.9 
14.3' 
51.1 

107.9 
20.1 
11.5 
7.8. 
22.6 
10.7 
17.2 
17.1 
45.7 
48.2 
21.1 


33.5 


The  following  tables,  showing  a  difference  in  typhoid  death  rate 
between  cities  having  polluted  supplies,  and  those  having  fairly  well- 
protected  supplies,  is  significant: 

Cities  receiving  supplies  from  uplands  or  lakes  or  filtered  river  waters 


City. 


Source  of  supply. 


Boston... 
Buffalo... 
Chicago... 
Cleveland . 
Detroit... 
Fail  River. 


Jersey  City '  Upland 

Milwaukee 

New  York 


Rivers  and  ponds  (conserved) 

Lake  Erie 

Lake  Michigan 

Lake  Erie 

Detroit  River  (near  Lake  St.  Clair). 
Purified  river  water 


Lake  Michigan 

Croton  River  and  other  supplies;  property  pro- 
tected. 

Purified  upland 

Pawtuxet  River  (conserved)  

Hemlock  Lake 

St.  Louis !  Mississippi  River  (filtered) 

St.  Paul I  Wells  and  lakes 

.Scranton Upland 


Newark 

Providence. 
Rochester. 


190,635 
182,022 
636,973 
197,023 
116,111 


Popula- 
tion. 

Deaths 

in  1905. 

595,380 

124 

376,914 

92 

1,990,750 

329 

437,114 

65 

325,563 

69 

105,762 

12 

232,699 

46 

312,948 

71 

4,000,403 

641 

283,289 

40 

20 
21  I 
144 
21 
20 


Rate  per 
100,000. 

20.8 
24.4 
16.5 
14.9 
21.2 
11.3 
19.8 
22.7 
16.0 

14.1 
20.1 
11.5 
22.6 
10.7 
17.2 


9,983,586  i 


17.5 
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Cities  having  supplies  from  rivers,  receiving  raw  water  directly  from  rivers,  or  from 
streams  and  gravel,  subject  to  pollution 


City. 


Allegheny 

Cincinnati 

Columbus 

Indianapolis 

Kansas  City.  Mo. 
Louisville,  Ky.... 

Memphis 

Minneapolis 

New  Haven 

Omaha 

Philadelphia 

Pittsburg 

Toledo,  Ohio 

Washington,  D.  C 


Source  of  supply. 


Allegheny  River  (polluted) 

Ohio  River  (polluted) 

Scioto  River  (polluted) 

Gravel  and  white  River  mainly  (polluted) . . . 

Missouri  River  (polluted) 

Ohio  River  (polluted) 

Wells  in  gravel  (partially  purified) 

Mississippi  River  (polluted) 

Small  streams  (polluted) 

Unflltered  Missouri  River 

Schuylkill  River  (polluted) 

Monongahela  and  Allegheny  rivers  (polluted) 

Maumee  River  (polluted) 

Potomac  (before  filtration) 


Poi 


emula- 
tion. 


142,948 
343,337 
142,106 
212, 196 
179,272 
222,660 
121,235 
261,974 
119,027 
120,665 
1,417,062 
364, 161 
155, 287 
302,883 

4,104,614 


Deaths  i  Rate  per 
in  1906.      100,000. 


181 

126.7 

141 

41.1 

121 

85.1 

64 

20.2 

no 

61.4 

110 

49.4 

41 

33.8 

64 

24.4 

51 

42.8 

30 

24.9 

724 

51.1 

393 

107.9 

71 

45.7 

129 

48.2 

54.5 


12.  APPLICATIONS  OF  WATER  POWER 


By  W.  E.  Herring 
Engineer,  U.  S.  Forest  Service 


The  application  of  great  water  powers  to  the  industrial  wants  of 
distant  cities  is  less  than  ten  years  old  and  is  still  in  its  infancy,  yet 
in  this  short  space  of  time  plants  supplying  a  large  number  of  cities 
in  the  United  States  with  a  combined  capacity  ofhundreds  of  thou- 
sands of  horsepower  have  been  installed.  To  reach  these  industrial 
centers  the  water  power  is  electrically  transmitted,  and  in  many  cases 
the  distance  is  over  100  miles.  This  method  of  utilizing  waterpower 
has  been  made  possible  only  bj  long  distance  transmission.  Fifteen 
years  ago  10  miles  was  the  limit  to  which  electrical  power  could  be 
transmitted,  but  at  the  present  time  150  miles  is  very  common  and 
in  one  case  a  line  of  200  miles  is  in  use.  This  fact  has  been  the 
greatest  incentive  to  such  water-power  developments. 

Cheap  and  convenient  power  conduces  more  to  the  growth  of  a 
community  than  any  other  single  item.  Industrial  operations  have 
more  and  more  been  drawn  toward  those  localities  where  power  is 
easily  procured,  well  illustrated  by  the  tendency  to  locate  large  man- 
ufactories in  regions  where  fuel  is  plentiful  and  cheap. 

The  chance  of  commercial  success  is  the  first  subject  of  investi- 
gation in  any  proposed  water-power  development  and  the  problem  is 
whether  or  not  power  can  be  furnished  at  a  slightly  lower  price  than 
the  prevailing  rate  and  still  give  a  good  return  on  the  capital  in- 
vested/ This  depends  upon  the  available  market,  its  distance  from  the 
plant,  and  the  price  current  in  that  market  for  power.  With  this 
then  arises  the  question  as  to  whether  the  available  flow  is  sufficient 
to  produce  the  power  required  at  the  time  of  maximum  load  or  not, 
for  if  not,  it  is  necessary  to  resort  to  storage,  which  increases  the  cost 
very  materially;  yet,  if  only  the  available  flow  of  the  stream  during  a 
certain  portion  of  the  year  could  be  devoted  to  the  purpose  of  gen- 
erating power,  many  of  the  large  plants  could  not  be  utilized.  On  the 
other  hand,  however,  if  all  the  water  carried  in  the  stream  could  be 
made  to  do  work  and  at  the  same  time  the  water  could  be  utilized 
in  maintaining  navigation,  in  irrigating,  or  some  other  important 
duty,  then  such  powers  need  only  development  to  be  commercial 
possibilities. 

Water  power  is  not  always  cheaper  than  steam,  but  generally  it  is, 
and  by  an  amount  which  will  allow  of  its  being  transformed  into 
electrical  energy  and  transmitted  to  the  point  of  use.  Its  advan- 
tages over  steam  power  are  the  saving  of  fuel,  smaller  cost  of  building 
for  a  given  capacity  of  plant,  and  less  cost  for  labor. 
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The  location  of  an  available  site  is  first  purchased  outright,  and  if 
storage  is  to  be  resorted  to,  title  is  obtained  to  all  land  that  will  be 
submerged.  This  step  gives  absolute  control  of  that  particular  site. 
Should  it  happen  that  the  flow  is  sufficient  to  furnish  a  large  develop- 
ment and  only  a  portion  of  it  is  used,  the  balance  is  allowed  to  waste, 
as  no  concern  which  might  be  a  rival  is  allowed  to  make  use  of  it. 
It  is  thus  a  monopoly  at  that  particular  point.  Owing  to  the  low 
cost  of  the  power  and  the  distance  to  which  it  can  be  transmitted, 
such  sites  are  in  demand  and  it  is  almost  impossible  at  the  present 
time  to  find  a  suitable  site  within  a  reasonable  distance  of  a  market 
for  such  a  plant  in  the  northwestern  States,  or  on  the  west  side  of  the 
Sierra  Nevada  Mountains  which  has  not  already  been  appropriated. 

A  splendid  illustration  of  the  extent  to  which  such  water-power 
development  is  being  monopolized  is  given  in  California,  where,  of 
numerous  rights  of  way  granted  for  ditches,  reservoirs,  pole  lines, 
and  other  power  purposes  in  three  of  the  land  districts,  65  per  cent  are 
controlled  by  three  companies.  One  of  the  largest  companies  in  the 
State  is  selling  power  in  comparatively  large  units  at  1 J  cents  per 
kilowatt  hour  for  twenty-four-hour  service,  or  at  about  $98  per 
horsepower  per  annum.  Another  consumer  of  over  1,500  horse- 
power pays  0.9  cents  per  kilowatt  hour  for  twenty-four-hour  service 
or  at  the  rate  of  $58.83  per  horse-power  year.  So  far  as  known,  this 
is  their  lowest  rate  made  to  a  consumer. 

On  four  of  the  rivers  in  northern  California  where  there  is  a  possible 
development  of  over  800,000  horsepower,  only  20,000  has  been  actu- 
ally utilized,  while  speculative  water  rights  are  held  on  these  streams 
from  which  over  500,000  horsepower  could  be  developed;  or  in  other 
words  75  per  cent  of  the  power  possibilities  on  these  streams  have 
been  alienated  from  public  ownership  and  less  than  2  per  cent  utilized 
for  useful  purposes.  The  extent  to  which  the  control  of  such  plants 
is  passing  into  the  hands  of  a  few  of  the  larger  companies  is  also 
well  illustrated  in  California,  where  4  of  the  largest  companies  havo 
a  combined  capital  of  $55,000,000,  and  operate  30  hydroelectric 
plants  and  18  steam  plants.  The  largest  one  of  these  companies 
supplies  power  to  20  individual  lighting  companies  and  12  electric 
railway  companies,  in  addition  to  a  number  of  cities  and  towns  "where 
it  has  Its  own  substations. 

North  of  Bakersfield,  Cal.,  there  are  now  in  operation  hydroelectric 
plants  with  a  combined  capacity  of  over  150,000  horsepower,  while 
south  of  this  point  there  are  about  50,000  horsepower  more,  making 
a  total  of  over  200,000  horsepower  in  the  Slate. 

The  Bureau  of  the  Census,  in  its  last  report  on  electric  powers  in 
the  United  States,  shows  an  increase  from  1900  to  1905  of  270  per 
cent  in  the  amount  of  electric  power  in  use,  a  majority  of  which  is 
probably  generated  by  water  power.  In  the  same  report  thev  show 
a  total  to  January  1,  1905,  of  only  598,900  total  horsepower  in  elec- 
trical-transmission plants  which  includes  only  the  large  ones.  This 
is  obviously  too  low,  as  the  total  given  for  California  is  only  119,500 
horsepower  and  in  reality  the  total  was  greater  than  this  by  at  least 
40  per  cent.  Up  to  the  same  date  they  show  a  total  in  the  United 
States  of  1,047,909  horsepower  developed  from  water  power  alone. 
As  this  amount  is  not  separated  it  is  impossible  to  tell  what  per  cent 
is  used  for  developing  power  to  be  transmitted  electrically. 
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It  requires  a  large  outlay  of  capital  to  secure  and  hold  these  loca- 
tions, and  unless  the  entire  situation  at  the  particular  point  in  ques- 
tion can  be  controlled  it  is  not  feasible  to  obtain  the  necessary  hinds. 

Over  40,000  horsepower  is  transmitted  from  the  Niagara  Falls 
development  to  Buffalo,  of  which  more  than  20,000  is  used  in  manu- 
facturing and  industrial  works.  When  such  plants  can  furnish 
power  at  a  less  cost  than  it  can  be  furnished  in  other  ways,  the 
market  for  power  is  monoplized  and  the  development  of  such  plants 
becomes  a  monopoly. 

The  monopoly  of  water  power  affects  every  individual  within  that 
territory,  for  the  reason  that  it  has  to  do  with  the  commodities  of 
everyday  life.  Heat,  light,  and  power,  particularly  the  two  latter, 
are  practically  controlled  by  such  a  monopoly.  Prices  are  usually 
not  Dased  upon  a  fair  return  from  the  amount  invested,  b*it  are  so 
arranged  as  to  be  slightly  less  than  the  cost  of  furnishing  the  same 
item  when  steam  is  used. 

The  expansion  of  electric  water-power  systems  has  been  much 
greater,  as  a  rule,  than  that  of  electrical  supply  from  steam-driven 
stations,  and  that  the  power  is  cheaper  is  well  illustrated  in  Buffalo, 
where  over  7,000  horsepower  transmitted  from  Niagara  is  used  in 

1)lace  of  steam  in  the  street-railway  lines  of  that  city.  One  of  the 
argest  single  users  of  such  power  in  Southern  California  is  one  of  the 
street-railway  lines  in  Los  Angeles,  which  uses  2,000  horsepower,  part 
of  which  is  brought  a  distance  of  118  miles  and  yet  is  cheaper  than 
steam  power.  The  companies  developing  such  power  in  California, 
for  instance,  furnish  power  to  the  street  railways,  manufacturing 
plants,  and  factories,  and  to  many  small  consumers  for  pumping  water 
for  irrigating  purposes,  motive  power  for  machinery  on  the  farms,  and 
lights  in  the  farm  house,  small  town,  and  city.  Thus  it  is  seen  that  all 
classes  are  affected  by  such  a  monopoly  and  that  each  contributes  to 
its  support.  In  New  York  State,  where  fuel  is  cheap,  power  is  sup- 
plied from  hydro-electric  plants  at  $20  per  horsepower  per  year  for 
twenty-four  hour  service.  In  North  and  South  Carolina  the  average 
charge  is  $15  per  horsepower  per  year  for  sixty-six  hours  per  wee&. 
Compare  these  prices  with  those  in  California,  where  one  of  the  largest 
producers  of  such  power  charges  its  largest  consumer  (averaging  over 
2,000  horsepower)  at  a  rate  of  approximately  $53  per  horsepower  per 
year,  and  the  smaller  consumer  pays  more  than  twice  this  amount. 
The  difference  arises  from  the  variation  in  the  price  of  fuel  and  not 
altogether  from  the  difference  in  the  initial  costs  of  the  developments. 
Surely  no  one  will  argue  that  there  is  any  good  reason  for  a  difference 
of  $35  per  horsepower  year  in  the  amounts  paid  by  the  consumer. 
Even  should  there  be  a  difference  of  as  much  as  $100  per  horsepower 
in  the  installation  this  would  only  account,  at  6  per  cent  per  annum, 
for  $6  of  the  difference. 

The  actual  cost  of  production  of  power  with  steam  is  very  hard  to 
determine,  but  the  most  patient  and  searching  investigations  show 
that,  on  a  basis  of  500  net  horsepower  delivered  ten  hours  per  day  and 
308  days  per  year,  the  cost,  with  coal  at  $3  per  ton,  varies  from  about 
$36  for  a  simple  high-speed  engine,  to  about  $25.50  for  a  triple  expan- 
sion, condensing  low-speed  engine.  Tn  units  of  50  horsepower  the 
cost  per  horsepower  ten  hours  per  day  may  easily  be  $75,  and  in 
regions  where  fuel  is  high,  or  if  tne  engines  are  not  run  economically, 
the  cost  may  mount  up  as  high  as  $150. 
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With  a  working  year  of  three  thousand  and  eighty  hours  the  cost  of 
steam  power  in  units  up  to  20  horsepower  is  seldom  below  5  cents 
per  horsepower  hour.  Above  20  and  up  to  100  horsepower  the  cost  is 
less,  but  seldom  below  2J  cents  per  horsepower  hour.  .  Over  100 
horsepower  the  cost  decreases,  but  even  in  the  largest  developments 
is  not  often  less  than  1  cent  per  horsepower  hour.  These  figures 
assume  practically  continuous  working;  if  it  is  intermittent  the  cost 
of  course  is  increased.     With  a  20,000-norsepower  plant,  coal  at  $2.25 

Eer  ton,  and  a  fairly  long  distributing  system,  tne  actual  cost  per 
orsepower  year  is  $33. 

Since  the  water  power  can  be  and  is  sold  for  as  low  as  $20  per  horse- 
power year  when  necessary  to  secure  the  business,  it  is  self-evident 
that  the  actual  cost  of  electrically  transmitted  water  power  as  a  gen- 
eral rule  is  much  less  than  steam.  One  of  the  nicest  points  in  operat- 
ing such  a  plant  is  the  correct  adjusting  of  the  prices  of  such  power 
to  the  existing  market,  for  it  is  not  easy  to  fine!  the  happy  medium 
between  the  cost  of  this  power  and  other  power  which  will  allow  of 
the  maximum  net  profit. 

It  has  been  estimated  that  every  person  in  the  United  States  uses 
annually  about  $7  worth  of  electricity  in  some  form.  Trolley  rides 
lead  at  $3  per  capita,  and  electric  light  is  second  with  $1.50  per  capita. 
This  gives  a  very  good  idea  of  the  interest  each  individual  has  in  such 
developments. 


13.   RELATION   OF    WATER    CONSERVATION    TO    FLOOD 
PREVENTION  AND  NAVIGATION  IN  OHIO  RIVER 


By  M.  O.  Leighton 
Chief  Hydrographer,  United  States  Geological  Survey 


r  A  discussion  of  the  possibilities  of  preventing  floods  and  maintaining  navigable  depth  by  the  estab- 
lishment and  maintenance  of  reservoirs  in  highland  tributaries  of  great  rivers,  based  on  an  investiga- 
tion of  such  possibilities  in  the  basin  of  Ohio  Kiver] 

INTRODUCTION 

This  report  will  be  confined  to  a  statement  of  possibilities.  There 
will  be  no  attempt  to  prescribe  methods  for  treatment  of  each  local 
modifying  condition  that  will  be  encountered  in  the  prosecution  of  the 
plan  here  proposed.  Such  features  are  merely  collateral,  and  their 
proper  disposition  is  a  matter  of  ordinary  engineering.  It  is  not 
expected  that  the  facts  here  set  forth  will  refute  all  the  objections 
made  in  past  years  to  the  conservation  scheme.  Such,  indeed,  is  not 
the  object.  The  paper  will  have  served  its  purpose  if  it  demonstrates 
that  the  plans  proposed  have  so  many  features  of  promise  that  it 
would  be  a  grave  mistake  to  recommend  the  permanent  adoption  of 
a  governmental  policy  that  did  not  recognize  the  possibilities  and 
provide  for  a  further  and  more  minute  investigation  of  them. 

Briefly  stated,  the  contentions  are  as  follows : 

First.  That  tne  logical  way  to  control  a  river  is  to  control  the 
sources  of  its  water  supply. 

Second.  That  in  nearly  all  of  the  rivers  of  the  United  States  such 
control  can  readily  be  effected  by  the  construction  of  storage  reser- 
voirs. 

Third.  That  the  way  to  prevent  floods  is  to  use  these  reservoirs  to 
catch  and  temporarily  hold  the  flood  waters,  so  that  they  will  not 
descend  upon  the  lower  valleys  in  so  large  unit  volume. 

Fourth.  That  in  the  majority  of  cases  the  improper  and  illogical 
way  to  attempt  the  control  of  floods  is  to  endeavor  to  confine  the 
rivers  between  high  and  expensive  levees. 

Fifth.  That  except  along  those  portions  of  river  channels  that  are 
too  steep  for  open  navigation,  the  proper  way  to  maintain  navigable 
depth  at  the  low-water  season  is  to  provide,  if  possible,  for  the  intelli- 
gent release  of  stored  water. 

Sixth.  That  canalization  of  rivers  should  be  the  resort  only  along 
those  portions  of  the  channel  too  steep  for  open  navigation  or  in  the 
tributary  basins  of  which  sufficient  flood  water  can  not  be  stored  to 
maintain  navigable  depth  at  low  water;  further,  that  when  such 
results  may  be  derived  from  storage  reservoirs,  canalization  is  dispro- 
portionately expensive  in  maintenance  and  the  money  so  expended 
might  be  used  tor  more  useful  purposes  in  the  uplands. 
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Seventh.  That,  while  the  first  cost  of  the  proposed  conservation 
system  will  be  large,  the  burden  will  be  widely  distributed  over  a 
series  of  years  necessary  to  complete  the  construction. 

Eighth.  That  the  ulitmate  cost  will  appear  nominal  when  com- 
parea  with  the  enormous  benefits  conferred,  these  benefits  being 
applied  to  water  power  and  to  irrigation,  as  well  as  to  flood  preven- 
tion and  navigation. 

The  general  proposition  in  this  paper  is  not  new.  It  was  proposed 
by  a  British  engineer  in  the  year  1800,  and  in  this  country  by  Mr. 
Cnarles  Ellet,  jr.,  nearly  sixty  years  ago.  An  interesting  discussion 
ensued  at  the  time,  which  was  apparently  brought  to  a  close  in  1857 
by  a  report  of  Mr.  W.  Milnor  Rooerts.  So  effectively  did  Mr.  Rob- 
erts dispose  of  the  matter  that  at  that  time  the  policy  of  the  Govern- 
ment appears  to  have  been  well-nigh  crystallized.  Whether  or  not 
Mr.  Roberts's  contentions  were  correct,  ho  enlisted  the  approval  of 
so  many  engineers  that  even  at  the  present  time  when  one  advo- 
cates the  conservation  scheme  he  is  almost  certain  to  be  met  with 
the  question  ' '  I  lave  you  read  the  report  of  Milnor  Roberts  ? "  There- 
fore it  will  bo  profitable  to  review  briefly  the  points  of  objection 
made  by  this  distinguished  engineer. 

In  the  first  place,  it  shoula  be  borne  in  mind  that  the  report  of 
Mr.  Roberts  was  presented  in  the  year  1857,  when  the  country  trib- 
utary to  Ohio  River  was,  so  far  as  special  topography  and*  reser- 
voir facilities  are  concerned,  practically  an  unknown  region.  At  the 
outset  of  his  presentation  Mr.  Roberts  made  a  very  sensible  obser- 
vation that  applies  with  equal  force  to-day,  viz: 

The  question  is  not  merely  one  of  dollars  and  cents  that  may  l>e  involved  in  the 
adoption  and  completion  of  a  particular  plan;  it  is  of  the  first  consequence  that  that 
plan  shall  l>e  one  with  which  the  sober  good  sense  of  the  country  will  rest  satisfied 
and  which  in  the  end  will  l>e  productive  of  the  greatest  l>enefit. 

In  considering  the  objections  of  Mr.  Roberts  the  author  will  use 
an  abstract  of  the  same  made  by  Maj.  William  E.  Merrill,  Corps  of 
Engineers,  the  successor,  friend,  and  supporter  of  Mr.  Roberts.  This 
abstract  appears  in  the  Report  of  the  Chief  of  Engineers  for  1873, 
volume  1,  pages  500  to  501,  inclusive. 

First.  "Six  such  sites  can  not  be  found  on  the  headwaters  of  the 
Ohio  and  an  increased  number  of  smaller  reservoirs  would  be  needed." 

Mr.  Roberts's  criticism  here  is  a  reply  to  Mr.  Elwood  Morris,  an 
engineer  who,  in  support  of  the  ideas  of  Mr.  Ellet,  calculated  the 
effect  of  such  storage  on  Ohio  River  by  assuming  hypothotically  the 
existence  of  (>  reservoir  sites  each  capable  of  conserving  the  drainage 
from  COO  square  miles.  Indeed  a  large  part  of  Mr.  Roberts's  report 
is  devoted  to  a  demonstration  of  the  fact  that  (>  such  sites  are  not 
to  be  found  in  the  Ohio  basin.  Mr.  Morris  merely  assumed  the  possi- 
bility of  sites  for  these  reservoirs  for  purposes  of  calculation. 

Second.  "These  dams  would  destroy  all  raft  or  flatboat  commerce 
above  them.  Arrangements  that  might  be  made  to  provide  a  pas- 
sage by  chute  would  not  answer  when  the  reservoir  was  not  full, 
which  might  often  happen." 

The  conditions  of  traffic  that  allowed  this  objection  to  be  taken 
seriously  have  now  passed.  At  present  the  conditions  of  transpor- 
tation are  such  that  we  are  not  giving  much  thought  to  raft  and  flat- 
boat  commerce  on  the  highland  tributaries  of  any  stream. 
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Third.  " There  would  be  great  danger  of  breakage  from  unforeseen 
leaks  or  accidents.  Reservoirs  constructed  on  dry  ground  have  some- 
times broken  and  the  danger  is  much  greater  in  a  running  stream. 
Should  one  such  dam  break  it  would  probably  cany  all  others  lower 
on  the  same  stream  and  pour  a  frightful  wave  of  destruction  on  the 
valley  below.  The  possible  loss  of  life  and  property  that  might 
ensue  is  beyond  all  estimate. " 

We  know  more  about  reservoirs  than  in  those  days.  There  are, 
of  course,  possibilities  of  breakage,  but  this  has  not  inhibited  the 
development  of  reservoir  systems.  Every  piece  of  construction  made 
by  man  is  liable  to  failure.  Life  itself  is  hazardous.  If  the  objections 
here  recorded  were  used  consistently  with  reference  to  all  modern 
economic  development,  mankind  would  be  crouching  on  the  ground 
in  the  open  country,  shaken  by  apprehension.  Every  feature  of  our 
development  makes  it  necessary  to  assume  hazards,  and  modern 
engineering  has  rendered  the  reservoir  so  safe  that,  as  a  agent  of 
violent  death,  it  can  not  be  placed  in  the  same  class  with  the  ordinary 
morning  stroll  down  the  streets  of  a  great  city. 

Fourth.  "The  damages  on  account  of  farms  overflowed,  towns, 
oil  wells,  and  manufacturing  establishments  submerged,  railroads 
compelled  to  rebuild  their  lines  on  higher  levels  so  as  to  get  above 
the  dams,-  and  similar  injuries  would  add  very  greatly  to  the  cost  of 
the  system." 

It  is  true  that  there  would  be  submergence,  yet  one  is  compelled 
to  reflect  whether  more  farms,  towns,  oil  wells,  and  manufacturing 
establishments  would  be  submerged  beneath  the  reservoirs  than  are 
annually  submerged  by  the  unrestrained  floods.  With  reference  to 
railroad  lines,  the  relocation  of  them  does  not  appear  to  us  so  formid- 
able as  it  did  in  those  days.  Indeed,  it  is  an  ordinary  incident  in 
railway  maintenance.  The  whole  objection  assumes  that  enormous 
losses  are  to  be  entailed  by  such  submergence,  whereas,  in  point  of 
fact,  reservoirs  are  constructed  in  regions  not  highly  developed  in 
this  way  and  where  the  cases  of  submergence  are  merely  incidental. 
One  might  as  well  consider  the  cost  of  the  large  consumption  of 
ink  as  a  reason  for  discontinuing  the  publication  of  newspapers  as  to 
consider  the  above  objection  as  fatal  to  economic  reservoir  construc- 
tion. No  sane  man  would  advocate  the  construction  of  a  reservoir 
in  places  where  the  cost  of  submergence  would  be  excessive. 

Fifth.  "The  utmost  care  would  be  necessary  in  the  management 
of  these  reservoirs  to  prevent  injury  by  sudden  floods,  and  terrible 
disasters  might  ensue  from  carelessness  or  bad  judgment. " 

This  indictment  is  accepted.  We  are  all  subject  to  the  good  judg- 
ment and  management  of  our  friends  and  associates  in  the  con- 
trolling conditions  in  our  everyday  life,  and  it  is  to  be  presumed 
that  each  man  will  do  his  duty.  Whether  we  travel  or  remain  at 
home  we  are  constantly  subject  to  the  operation  of  utilities  that 
can  not  be  made  fool  proof,  and  there  is  no  reason  for  assuming  that 
the  management  of  reservoirs  is  extrahazardous.  On  the  contrary, 
it  is  a  comparatively  simple  matter. 

Sixth.  "The  proper  use  of  the  reservoirs  would  be  very  difficult 
in  order  to  keep  up  the  exact  depth  needed  for  navigation,  as  any 
mistakes  in  regulating  the  supply  would  seriously  embarrass  naviga- 
tion.    Special  telegraph  lines  would  have  to  be  constructed  to  all 
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reservoirs,  and  widely  extended  observations  on  the  rainfall  and  the 
conditions  of  all  tributaries  would  be  needed  in  order  not  to  waste 
nor  to  unduly  economize  the  supply. " 

We  are  ready  to  meet  all  or  Mr.  Roberts's  requirements  in  this 
matter.  We  have  extended  observations  on  the  rainfall  and  the 
conditions  of  all  tributaries,  and  we  could  do  even  better  than  he 
suggests  in  the  way  of  communication,  for  we  could  supply  tele- 
phones. It  is  readily  recognized  that  this  objection  is  antiquated 
and  not  worth  considering  in  the  light  of  modern  improvements. 

Seventh.  "The  cost  of  the  reservoir  system  would  be  very  great 
and  could  only  be  estimated  by  careful  examinations  at  each  site 
selected.  Estimates  based  on  a  specially  favorable  site  could  not 
be  depended  on." 

All  this  is  accepted  as  one  of  the  trival  incidents  of  reservoir  con- 
struction.    Of  the  cost  we  shall  speak  later  on. 

Eighth.  "The  whole  thin^  is  an  enormously  costly  experiment,  and 
would  require  the  continuation  of  the  present  system  of  improvement 
by  riprap  dams  and  dikes  in  order  to  utilize  the  water  delivered. 

It  is  true  that  the  system  would  be  costly,  yet,  as  will  be  shown  later 
on,  the  relative  cost  compared  with  the  benefits  derived  would  be 
small.  It  is  a  well-known  precept  of  modern  business  life  that  values 
are  not  determined  by  cost,  and  nothing  may  be  considered  costly  that 
returns  a  reasonable  income  on  the  investment.  Some  things  would 
be  costly  if  purchased  for  a  farthing.  With  reference  to  the  scheme 
being  an  experiment,  that  which  may  truly  have  been  considered  an 
experiment  in  the  day  of  Mr.  Roberts  may  now  be  a  well-attested 
reality.  The  scheme  is  not  an  experiment,  as  will  be  shown  later  on. 
One  of  the  purposes  of  this  paper  is  to  show  that  Mr.  Roberts  was 
wrong  in  his  assumption  that  complete  channel  improvement  would 
still  be  necessary  if  reservoirs  were  cons  true  ted.  Indeed,  the  reservoir 
is  urged  as  a  substitute  for  such  works  under  certain  conditions. 

While  the  objections  above  cited  may  have  been  important  at  the 
time  they  were  enunciated,  it  is  clear  that  they  are  of  little  conse- 
quence at  the  present  time.  The  whole  matter  is  brought  down  to  a 
question  of  fact,  namely,  is  there  available  on  the  highland  tribu- 
taries of  the  Ohio  sufficient  water  supply  and  storage  capacity  to  pre- 
vent floods  and  to  maintain  deep-water  navigation  during  seasons  of 
low  water.  Mr.  Ellet  did  not  have  the  necessary  information  at  his 
disposal,  and  therefore  could  not  prove  his  contentions.  Mr.  Roberts 
confessed  that  he  did  not  have  it,  but  endeavored  and,  in  fact,  suc- 
ceeded in  discrediting  the  idea  without  it.  We  are  now  in  possession 
of  it  for  certain  areas,  as  a  result  of  the  investigations  of  the  United 
States  Geological  Survey  and  the  United  States  Weather  Bureau,  and 
can  readily  establish  certain  crucial  points  that  were  left  in  doubt  in 
the  earlier  discussion. 

It  will  be  appreciated  on  examination  of  this  paper  that  the  region 
considered  does  not  cover  the  entire  basin.  Therefore  this  presentation 
cannotdo  entire  justice  to  the  situation.  Whatever  results  may  appear 
to  be  claimed  as  arising  from  the  construction  of  these  reservoirs  with 
reference  to  the  effects  of  floods  and  the  maintenance  of  low-water 
navigation  on  the  Ohio,  they  do  not  represent  the  total  possibilities  of 
the  region,  for,  were  surveys  available  on  all  the  basin,  it  is  manifest 
that  far  greater  storage  facilities  would  be  shown  to  be  available. 
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Therefore  the  maximum  effect  of  conservation  would  be  much  greater 
than  shown  in  the  following  pages. 

It  will  be  helpful  now  to  consider  an  objection  that  is  frequently 
made  to  the  use  of  storage  reservoirs  for  flood  prevention  purposes, 
viz,  that  there  is  no  way  of  predicting  when  floods  may  come,  and  it 
would  be  certain  that  a  flood  would  descend  on  the  reservoirs  when 
they  were  filled  to  overflowing  with  the  run-off  from  a  previous  flood. 
Now,  the  records  of  floods  during  the  past  twenty  or  thirty  years  on 
the  Ohio  indicate  that,  while  they  may  not  be  predicted  witmn  a  few 
days,  they  do  occur  during  certain  seasons  of  tne  year,  and  therefore 
the  problem  is  narrowed  down  to  that  extent,  fiut,  supposing  this 
were  not  so,  the  effect  of  the  reservoirs  would  not  be  diminished.  It 
will  be  noted  in  subsequent  pages  that  the  extent  of  drainage  area 
that  can  be  conserved  by  various  reservoirs  has  been  determined. 
The  reservoirs  will  hold  the  entire  year's  run-off  from  a  stated  area,  or, 
in  other  words,  if  the  gates  of  the  reservoirs  were  allowed  to  remain 
closed  for  an  entire  year  the  reservoirs  would  retain  all  the  water 
flowing  from  that  territory  for  the  entire  period.  Supposing  now  that 
two  floods  should  descend  into  the  Ohio  River,  as  they  did  in  January 
and  March,  1907.  The  second  flood  could  not  descend  on  full  reser- 
voirs because  the  capacity  of  the  reservoirs  is  sufficient  to  hold  them 
both.  We  have,  for  example,  on  the  Monongahela  storage  facilities 
of  capacity  sufficient  to  conserve  the  run-off  of  38  per  cent  of  the  drain- 
age area. 

Therefore,  according  to  the  adjusted  capacities  stated  in  the  fol- 
lowing pages,  this  per  cent  of  the  Monongahela  drainage  area  could 
be  entirely  cut  off  from  the  Ohio  Valley  for  the  period  of  one  year. 
Of  course,  this  estimate  is  based  on  the  records  of  mean  flow,  as 
shown  by  observations  extending  over  a  series  of  years.  There  is 
considerable  variation  from  one  year  to  another,  so  that  if  the  reser- 
voirs actually  remain  closed  there  are  years  in  which  the  accumu- 
lation of  water  would  more  than  fill  them  and  still  other  years  in 
which  the  accumulation  of  water  would  not  suffice  to  fill  them.  But 
the  point  is  that  this  great  capacity  furnishes  a  wide  margin  on  which 
to  work.  The  two  floods  of  the  spring  of  1907,  for  example,  would 
not  fill  these  reservoirs,  but,  assuming  that  they  remain  closed  for  the* 
entire  year,  it  is  possible  that  the  entire  year's  run-off  would  more 
than  fill  them.  But,  with  this  wide  margin  of  time,  covering,  indeed, 
a  low-water  season,  when  the  water  would  be  needed  in  the  Ohio, 
there  is  ample  time  to  draw  off  the  water  and  prepare  the  reservoirs 
for  subsequent  floods.  Therefore,  the  criticism  that  floods  might 
descend  upon  reservoirs  already  filled  is  based  on  the  hypothesis  that 
the  reservoirs  are  small  and  their  capacity  is  not  commensurate  with 
the  size  of  the  basins,  whereas,  in  point  of  fact,  they  are  sufficiently 
large  for  flood  prevention.  The  whole  matter  therefore  comes  down 
to  intelligent  manipulation,  with  margins  of  safety  so  wide  that  only 
the  most  flagrant  stupidity  could  result  in  any  misfortunate  circum- 
stance. 

A  further  question  now  to  be  discussed  is,  How  are  we  going  to 
manipulate  the  reservoirs  above  which  there  is  a  large  drainage 
area  when  their  capacity  is  only  sufficient  to  hold  a  portion  of  the 
flood  descending  from  that  area  ?  A  glance  at  the  tables  in  subse- 
quent pages  will  show  that  there  are  many  such.     This  is  a  mere 
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matter  of  intelligent  manipulation.  We  will  assume,  for  example, 
that  there  is,  above  a  certain  reservoir,  a  drainage  area  of  100  square 
miles,  while  the  reservoir  itself  has  a  capacity  suflicient  to  conserve 
the  run-off  from  only  50  square  miles.  This  does  not  make  it  neces- 
sary that  the  run-off  from  the  100  square  miles  shall  come  down 
ana  overwhelm  the  50-square  mile  reservoir.  The  fact  should  be  kept 
in  mind  that  this  reservoir  is  to  conserve  the  drainage  from  only  50 
square  miles  and  therefore  as  fast  as  the  flow  comes  down  into  the 
reservoir  one-half  of  it  should  be  released  through  the  gates.  The 
release  of  one-half  of  the  water  may  readily  be  accomplished  by  ad- 
justing the  size  of  the  openings  in  the  reservoir  gates.  The  same 
effect  could  be  readily  produced  if  the  drainage  area  above  the  res- 
ervoir were  1,000  square  miles  in  extent  and  the  reservoir  capable 
of  conserving  only  10  square  miles.  The  flow  into  the  reservoir 
from  the  upper  channel  can  readily  be  rated,  and  it  can  be  known  at 
any  time  from  observation  of  the  gauge  how  much  water  is  coming 
into  the  reservoir.  Knowing  the  proportion  of  the  drainage  area 
which  the  reservoir  will  conserve,  it  is  merely  necessary  to  raise  or 
lower  the  gates,  so  that  the  portion  which  it  is  not  intended  to  con- 
serve may  be  discharged  from  the  reservoir  as  fast  as  it  comes  in. 
The  computation  of  the  proper  amount  is  a  simple  engineering  cal- 
culation and  would  not  require  expert  manipulation  on  the  ground. 
Simple  directions  based  on  these  calculations  could  be  given  to  any 
intelligent  man,  so  that  he  could  manipulate  the  gates  of  the  reser- 
voir according  to  the  amount  of  water  coming  in,  in  precisely  the 
same  way  as  the  unprofessional  attendant  of  reservoirs  on  city  water- 
works is  instructed  by  a  few  simple  rules  to  manipulate  the  gates 
according  to  the  consumption.  These  considerations,  it  is  believed, 
will  dispose  of  the  oft-repeated  assertion  that  a  second  flood  need 
descend  after  a  first  and  upon  fidl  reservoirs. 

Another  preliminary  statement  should  be  made  before  passing  to 
the  consideration  of  the  detailed  facts  concerning  the  reservoir  sys- 
tem. It  will  bo  admitted  that  the  reason  why  a  river  will  overflow 
its  banks  is  because  so  great  an  amount  of  water  is  turned  into  the 
channel  within  a  short  space  of  time.  If  the  total  annual  flow  of  a 
'river  were  uniform  there  would  be  no  floods.  It  is  the  great  influx 
of  water  derived  from  heavy  rains  and  quickly  melting  snows  that 
overtaxes  the  channel.  The  question  now  arises,  What  are  the  fac- 
tors that  control  the  speed  with  which  run-off  water  is  discharged 
into  river  channels?  The  answer  is  plain,  namely,  The  slope  of  the 
tributary  country  and  the  condition  of  the  land  surfaces.  It  is  clear 
that  the  water  of  precipitation  will  run  off  the  side  of  a  mountain  more 
quicklv  than  off  the  surface  of  a  plain.  Therefore,  it  must  also  be 
clear  that  the  most  destructive  part  of  a  flood  originates  in  the  steeper 
part  of  the  drainage  area,  and  consequently,  if  the  speed  of  this  part 
of  the  run-off  could  be  inhibited  the  severitv  of  floods  would  be 
great Iv  reduced.  Bearing  this  in  mind,  it  will  now  be  profitable  to 
consider  what  portions  of  the  various  drainage  areas  of  Ohio  River 
tributaries  it  is  proposed  to  conserve  in  the  present  instance.  A 
glance  at  the  locations  will  show  that  almost  invariably  it  is  these 
auick-spilling  upland  areas  above  referred  to,  but  it  should  be  noted 
tnat  a  reservoir  system  does  not  merely  inhibit  the  run-off  from  these 
steep  areas,  but  actually  holds  and  conserves  it.  It  is  the  lower, 
flatter  portions  of  drainage  areas  that  remain  unobstructed.     The 
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situation  is  ideal,  because  these  lower  portions  are  the  least  trouble- 
some. The  purport  of  the  above  suggestigns  is  as  follows :  It  has  been 
stated  in  a  previous  paragraph  that  the  reservoir  facilities  on  the 
Monongahela  basin  will,  if  developed,  absolutely  conserve  the  run-off 
from  38  per  cent  of  the  drainage  area.  Other  things  being  equal,  it 
might  be  stated  that  the  reduction  in  flood  height  would  be,  broadly 
speaking,  a  like  proportion.  Actually,  however,  the  reduction  will  be 
far  greater  than  this,  because,  as  above  demonstrated,  it  is  the  quick- 
spilling  portion  that  will  have  been  conserved  and  the  more  moderate 
portion  that  will  remain  unobstructed.  Therefore,  in  connection 
with  all  statements  hereinafter  made  concerning  the  reduction  of  flood 
height  by  reservoirs  it  should  be  borne  in  mind  that  the  proportion 
stated  is  by  no  means  as  great  as  that  which  will  occur  in  actual 
practice. 

RESERVOIR  FACILITIES  IN  THE  OHIO  BASIN 

Ohio  River  is  formed  by  the  junction  of  the  Allegheny  and  Monon- 
gahela rivers  at  Pittsburg,  Pa.  On  the  Allegheny  basm  the  lack  of 
suitable  surveys  prevents  a  full  estimate  of  reservoir  possibilities,  and 
those  here  presented  do  not  cover  the  entire  basin  and  should  not  be 
so  interpreted.  The  Monongahela  basin,  on  the  other  hand,  has  been 
thoroughly  surveyed  and  the  amounts  stated  in  the  following  para- 
graphs probably  represent  maximum  conservation.  In  other  words, 
on  these  two,  as  well  as  on  the  remainder  of  the  tributaries,  all  the 
available  information  is  given,  and  deductions  are  here  made  on  that 
basis. 

We  will  now  discuss  briefly  the  characteristics  of  the  various  high- 
land tributaries  of  the  Ohio,  their  water  resources,  and  their  avafla- 
bility  for  storage-reservoir  installation. 

ALLEGHENY   BASIN 

The  Allegheny  basin  is  11,400  square  miles  in  extent.     The  greater 

Eart  of  the  area  is  steep  and  quick  spilling  and  the  deforestation 
as  been  quite  extensive.  The  river  is  subject  to  wide  range 
of  stage  ana  floods  are  frequent  and  severe.  Except  on  the  lower 
25  mfles  of  the  river,  the  principal  traffic  consists  in  the  down- 
stream transportation  of  timber  and  lumber  products.  The  project 
for  improvement  of  the  river  contemplates  the  removal  of  bowl- 
ders and  snag  obstructions,  and  the  construction  of  low  dams  and 
dikes  to  close  secondary  channels  and  concentrate  the  low-water  flow 
on  shoals.  The  amount  expended  under  this  project  to  the  close  of 
the  year  ending  June  30,  1906,  was  $260,750,  fully  one-half  of  which 
was  applied  to  maintenance.  The  work  done  has  not  increased  the 
depth  of  water,  generally  speaking,  except  where  dikes  or  dams  have 
been  built,  but  the  removal  of  the  obstructions  has  made  it  possible  to 
utilize  the  entire  flow  of  the  stream,  so  that  now  navigators  may 
operate  safely  on  from  1  to  2  feet  lower  stages  than  formerly. 

The  annual  tonnage  of  the  river  above  slack-water  improvements 
which  are  now  in  course  of  construction  is  about  400,000,  extending 
over  230  miles  from  Tarentum,  Pa.,  to  Olean,  N.  Y. 

As  above  stated,  a  complete  survey  of  the  river  basin  is  not  avail- 
able; therefore,  no  complete  estimate  can  be  made  of  the  total  possi- 
bilities of  preventing  floods  and  maintaining  navigable  stagaa  during 
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low  water.  The  storage  capacity  that  can  now  be  computed  is  suf- 
ficient to  entirely  conserve  the  run-off  from  an  area  of  1.774  square 
miles,  or  15.6  per  cent  of  the  total  drainage  area.  The  locations  of 
these  storage  reservoirs,  together  with  facts  concerning  them,  are 
set  forth  in  the  following  table: 

Selected  reservoir  sites  in  the  Allegheny  River  Basin 


Stream  and  location. 


Conewango  River,  east  of  James- 
town, N.  Y. 

Chautauqua,  Lake 

French  Creek,  Marvin,  N.  Y 

Dodge  Creek.  Portville.  N.  Y 

HaHkell  Creek,  Glean,  N.  Y 

Mahoning  Creek,  Mahoning.  Pa  . . 

Cowantihannock  Creek,  Valiey 
County,  Pa. 

Buffalo  Creek,  S.W.N.  Buffalo 
County,  Pa. 

Clarion  Uiver,  Clarion.  Pa 

Loyal  Hanna.  SalUburg,  Pa 

Crooked  Creek,  Burrell  Co. ,  Pa . . . . 

Twollck  Creek,  Homer,  Pa 

Yellow  Creek,  Homer,  Pa 


Catchment 
area  above 
ronorvolr. 


Mean 
annual  flow 
from  catch- 
ment area. 


Capacity  of 
reservoir 
in  square 
miles  of 

catchment 
area. 


Sq.  miles,  \8econd-fert. 

280  500 


190 
86 
40 
30 

370 
48 


900 

200 

200 

oo 


148 
02 
00 

tm 

K2 

138 

1,700 
472 
340 
110 
112 


Capacity  of 
reservoir  i   Height 
(1,000,000  I  of  dam. 

cubic  f«3t). 


Fret. 


275 

17,590 

27 

1,740 

80 

5,077 

40 

2,990 

30 

1,960 

370 

22, 100 

48 

2,720 

80 

5,120 

430 

23,860 

68 

3,180 

200 

12,415 

52 

2,800 

00 

3,900 

38 


75 
100 

70 
251 
118 

149 

210 
98 
110 
122 
150 


Area  of 
flow  lino 


A  tret. 
24,000 

13,400 
4,700 
1,800 
1,320 
6,300 
1,390 

2,200 

0,920 
2,200 
7,800 
1,300 
1,020 


"Three  toot  on  surf  tin*. 


The  highest  run-off  from  the  Allegheny  basin,  of  which  there  is 
authentic  record,  occurred  during  the  flood  that  l>egan  March  22, 
1905,  when  the  highest  discharge  was  272,000  second-feet.  The 
total  flowing  past  Pittsburg  from  both  the  Allegheny  and  the  Monon- 
gahela was  317,000  second-feet,  showing  that,  in  tliis  region  at  least, 
the  Allegheny  was  the  principal  cause  of  the  flood  in  the  Ohio.  This 
is  not  usually  the  case,  however,  the  Monongahela  being  more  often 
the  principal  of  render. 

MONOXOAIIKLA    BASIN 

The  drainage  area  of  this  river  is  7,400  square  miles  in  extent. 
Excellent  topographic  surveys  covering  the  entire  basin  make  it 
possible  to  determine  with  a  fair  degree  of  completion  the  storage 
facilities  afforded  by  the  basin.  The  character  of  the  drainage  area 
is  somewhat  similar  to  that  of  the  Allegheny.  The  greatest  con- 
tributor to  the  flood  of  March,  1007,  wns  the  Monongahela,  and  the 
relation  of  this  basin  to  the  Ohio  will  be  discussed  in  subsequent 
pages. 

The  Monongahela  is  canalized  from  its  mouth  to  Fairmont,  W.  Va., 
the  slack-water;  system  comprising  15  dams  and  19  locks,  the  total 
cost  of  which  to*  June  30,  1005,  was  8(>,02:U>05.  For  the  mainte- 
nance of  these  locks  up  to  the  same  date  the  Tinted  States  has  paid 
$1,094,380.  A  slack-water  system  is  now  proposed  for  the  Yough- 
iogheny,  consisting  of  3  locks  and  dams  at  an  estimated  cost  of 
$000,000. 
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Selected  reservoir  sites  in  the  Monongahela  River  basin — Continued 


Stream  and  location. 


Elk  Creek,  Clarksburg,  W.  Va. . . . 
West  Fork  River.  Clarksburg, 

W.Va 

Buckbannon  River,  Bucknannon, 

W.Va 

Middle  Fork,   Tygart,  Barbour 

County,  W.Va 

Cheat  River,  Tucker  County,  W. 

Va 

Tygart  River.  Berkeley  County, 

Tenmile  Creek,  Miilsboro.  Pa 

Whitly  Creek,  Mapletown.  Pa. . . . 
Youghiogheny   River,    Friends- 

ville.Md 

Deep  Creek,  Garrett  County,  Md. . 
Cherry  Creek,  Garrett  County, 

Md 

Muddy  Creek,  Garrett  County, 

Md 

Herrington       Creek,       Garrett 

County,  Md 


Catchment 

area 
above  res- 
ervoir. 

Mean  an- 
nual flow 
from  catch- 
ment area . 

Sq.  miles. 
100 

Second-feet. 
170 

380 

640 

310 

530 

140 

230 

820 

1,400 

330 
310 
66 

560 
527 
112 

270 
55 

690 
136 

55 

136 

13 

32  1 

13 

32 

Capacity 

of  reser-  Capacity 

voir  in  of  reser- 
s  qua  re  voir 

miles  of  (1,000,000 
catchment  {cubic  feet) 
area. 


100 
380 
310 
140  i 

440 

330 
283  ' 
69  ' 

255 
55 

55  ' 

13  ' 

ll1 


5,900 
24,700 
18,800 

8,100 

23,800 

19, 100 
15,200 
3,690 

20,270 
4,603 

4,912 

1,065 

900 


Height 
of  dam. 


Area'of 
flow  line. 


Feet. 
92 

109 

77 

107 

200 

142 
180 
140 

240  ' 
K3 

64  ; 

70  ; 
60  ' 


Acres. 
4,500 

15,900 

13,200 

4,300 

6,600 

10,000 
6,500 
2,240 

4,220 
3,200 

3,930 

1,100 

760 


If  the  above  system  of  storage  reservoirs  were  installed  and  power 
developed  on  the  dams  that  have  been  erected  on  the  Monongahela 
for  canalization  at  an  expense  of  over  $6,000,000,  the  income  from 
water-power  rental,  at  an  average  of  $20  per  horsepower-year  would 
be  $887,000,  or  an  equivalent  of  a  3  per  cent  income  on  an  investment 
of  $29,500,000.  On  the  Youghiogheny  alone,  where  it  is  proposed 
to  install  a  slack-water  system  comprising  three  locks  and  dams,  at 
an  expense  of  $600,000,  proper  development  of  storage  will  insure 
the  production  of  a  minimum  liorsepowcr  of  4,100,  the  value  of  which, 
reckoned  on  the  exceedingly  low  price  of  $20  per  horsepower-year, 
would  produce  a  total  income  of  $82,000,  which  represents  an  interest 
of  3  per  cent  on  $2,700,000.  This  region  is  a  great  commercial  and 
manufacturing  center  and  power  is  in  demand.  Therefore,  the 
estimate  of  $20  per  horsepower-year  is  considerably  less  than  that 
which  might  reasonably  be  expected. 


KANAWHA    KIVKR 

The  basin  of  Kanawha  River  is  12,000  square  miles  in  extent. 
The  river  itself  is  subject  to  wide  fluctuation  in  stage  and  the  floods 
are  somewhat  severe.  There  have  been  identified  in  the  Kanawha 
basin  reservoir  sites  of  total  capacity  sufficient  to  absolutely  conserve 
the  run-off  from  6,0S0  square  miles,  which  is  50  per  cent  of  the 
entire  drainage  area.  The  effect  of  this  conservation  on  floods  will 
be  to  reduce  their  heights  by  more  than  an  equivalent  proportion. 

The  effect  of  such  a  system  of  reservoirs  on  navigation  in  the 
Kanawha  is  important.  The  present  project  for  improvement  of 
navigation  provides  for  the  maintenance  of  a  6-foot  depth  along  the 
lower  96  miles  of  the  river.  For  the  first  79  miles  this  is  accom- 
plished during  low  water  by  8  movable  dams  and  for  the  remainder 
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The  location  of  these  proposed  reservoirs  and  facts  coneerning 
them  are  set  forth  in  the  following  table: 

Selected  reservoir  sites  in  the  Kanawah  River  basin 


8tream  and  location. 


Catchment 
area  above 
reservoir. 


Pocahontas 


Greenbrier    River, 

County,  W.  Va 

Elk  River,  Clay  County,  W.  Va. . 
Greenbrier    River,    Lewisburg, 

W.Va :.. 

Meadow    River,    Greenbrier 

County,  W.Va 

Muddlety  Creek,  Nicholas  County 

W.Va. 

Blue  Creek,  Kanawha  County, 

W.Va 

Qaulev  River,  Fayette  County, 

W.  Va. 

New    River,    above   mouth   of 

Greenbrier  River 

Walker  Creek,  Giles  County,  Va. . 

New  River,  Radford,  Va 

Reed  Creek,  Wythe  County,  Va. . 
Bis;  Reed  Island  Creek,  Pulaski 

County,  Va 

Cripple  Creek.  Wythe  County.  Va. 
New  River.  Carroll  County,  Va. . 
Eighteen-Mile  Creek,  Putnam 

County.  W.  Va 

Thirteen-Mile    Creek,     Mason 

County,  W.Va 

Pocotaligo     River,      Putnam 

County,  W .  Va 

Coal  River,  Kanawha  County, 

W.Va 


Mean 
annual  flow 
from  catch* 
mentarea. 


Sq.  tnilet. 
320 
940 

680 

180 

60 

60 

1,290 

3,600 
310 

1,740 
250 

380 

180 

1,280 

60 

80 

230 

890 


Capacity  of 
reservoir 
in  square 
miles  of 

catchment 
area. 


Second-feet. 
460 
1,350 

960 

250 

90 

90 

1,860 

5,750 
620 

3,500 
510 

770 

370 

2,000 

80 

100 

300 

1,250 


Capacity  of 
reservoir 
(1,000,000 

cubic  feet). 


320 
940 

680 

180 

GO 

60 

780 

390 
100 
920 
100 

GO 
40 
300 

GO 

80 

110 

890 


16,300 
49,900 

32,900 
8,000 
3,400 
3,300 

35,900 

20,300 
6,550 

59,400 
6,400 

4,000 
2,900 
19,400 

4,000 

3,400 

4,700  i 

40,580  I 


Height 
of  dam. 


Area  of 
flow  line. 


Feet,     i 
177 
190 

164 
80 
74 
97 

250 

135 
110 
125 
100 

100 
100 
200 

63 

61 

65 

128 


Acres. 
4,700 
15,700 

11,000 

7,000 

2,000 

2,300 

7,500 

8.000 

3,000 

23,000 

4.500 

2,800 
2.000 
6,200 

2.300 

2,000 

3.900 

20.800 


LITTLE   KANAWHA   AND   BIG    SANDY   RIVERS 

These  two  rivers  drain  important  areas  in  Kentucky  and  West  Vir- 
ginia. The  Little  Kanawha  nas  a  drainage  area  of  2,300  square  miles, 
and  navigation  is  quite  important.  There  had  been  expended  up  to 
June  30,  1905,  the  sum  or  $214,387.  Flat-boat  navigation  extends 
from  the  mouth  up  to  Burnsville,  W.  Va.,  a  distance  of  120  miles. 
The  river  is  not  extremely  valuable  as  a  power  stream,  although 
there  are  some  sites  that  might  be  utilized  to  advantage  if  the  storage 
facilities  on  the  drainage  area  were  developed.  Reservoir  sites  have 
been  identified  that  will  absolutely  conserve  the  annual  run-off  from 
960  square  miles,  which  is  42  per  cent  of  the  entire  drainage  area. 
This  would  have  a  greater  proportional  effect  upon  the  height  of  the 
floods  in  the  Little  Kanawha  itself,  while  its  effects  on  floods  and 
navigation  in  the  Ohio  will  be  considered  in  subsequent  pages. 

The  Big  Sandy  is  an  important  river  basin  by  reason  of  its  enor- 
mous coal  deposits.  The  drainage  area  is  3,950  square  miles  in 
extent,  and  the  character  of  the  basin  is  such  that  it  is  subject  to 
extreme  fluctuations  in  river  stage,  and  floods  are  severe.  Up  to  Juno 
30, 1905,  the  Government  had  expended  on  the  main  stream  $955,000, 
while  on  the  two  principal  forks  it  had  expended  over  $60,000.  The 
project  for  improvement  requires  the  construction  of  10  locks  and 
dams  on  Levisa  Fork,  between  Louisa  and  Pikeville,  Ky.,  and  8  locks 
and  dams  on  Tug  Fork,  between  Louisa  and  the  mouth  of  Pond  Creek. 
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Three  locks  and  dams  will  also  be  required  on  the  main  river  between 
Louisa  and  Catlettsburg.  The  estimated  cost  of  this  improvement  is 
$4,725,000. 

Sites  for  reservoirs  in  the  drainage  basin  are  numerous,  but  for  the 
purpose  of  abating  Ohio  River  floods  and  assisting  low-water  naviga- 
tion they  can  all  be  combined  in  two  reservoirs  which  would  store  the 
entire  mean  annual  flow  from  3,540  square  miles.  This  would  involve 
the  construction  of  dams  on  both  Levisa  and  Tug  forks,  a  short  dis- 
tance above  their  confluence,  and  the  flooding  of  the  country  for  long 
distances  above.  Especially  on  Levisa  ForK  would  the  flooding  be 
considered  somewhat  serious  at  the  present  time,  for  there  is  involved 
the  submergence  of  Paintsville.  Pikesville,  and  Prestonburg,  towns  of 
about  500  inhabitants  each,  all  three  being  county  seats.  While  the 
small  size  of  these  towns  simplifies  the  problem  so  far  as  practical 
reservoir  construction  is  concerned  and  the  damages  involved  would 
not  be  great  in  proportion  to  the  total  cost  of  the  reservoir,  it  would 
involve  considerable  disturbance  in  the  political  affairs  of  these  three 
counties.  While  it  is  true  that  the  difficulties  are  more  apparent  than 
real,  the  submergence  of  these  towns  could  be  effected  only  by 
overcoming  considerable  local  opposition.  The  practicability  or  the 
installation  of  these  reservoirs,  from  an  engineering  standpoint,  and 
their  economic  importance  to  the  Ohio  River  is  such  that  their  instal- 
lation is  recommended  in  spite  of  the  submergence  above  discussed. 
Of  course,  it  is  true  that  a  portion  of  the  storage  involved  in  these  two 
reservoirs  could  be  effected  by  the  construction  of  several  smaller 
ones  that  would  not  interfere  with  the  towns  in  question.  An  alterna- 
tive plan  would  be  to  postpone  the  construction  of  these  reservoirs 
until  all  the  other  developments  have  been  effected,  by  which  time 
the  practicability  of  the  whole  scheme  and  the  enormous  advantages 
arising  from  it  would  overcome  all  local  opposition  and  the  force  of 
public  opinion  would  carry  these  reservoirs  through. 

The  locations  of  the  reservoirs  on  Little  Kanawha  and  Big  Sandy 
rivers,  together  with  facts  relating  thereto,  are  shown  in  the  following 
table: 

Selected  reservoir  sites  in  the  Little  Kanawha  and  Big  Sandy  River  basins 


Stream  and  location. 


Catchment 
area  above 
reservoir. 


Mean  an- 
nual flow 
from  catch- 
ment area. 


Capacity  of 
reservoir   Capacity  of 
in  square     reservoir 
miles  of       (1,000,000 

catchment  ]  cubic  feet) 
area. 


Height 
of  dam. 


Area  of 
flow  line. 


Indian  Creek,  Murphy  Co.,  W.  Va. 

South  Fork,  Hughes  River,  Mur- 
phy County,  W.  Va 

Little  Kanawha  River,  Gilmer 
County,  W.  Va 

Right  Fork.  Steer  Creek,  Gilmer 
County,  W.  Va 

Levisa  Fork,  Big  Sandy  River, 
Lawrence  County,  Ky 

Tug  Fork,  Big  Sandy  River, 
Wayne  County,  Ky 


8q.  miles. 
30 


150 
2,100 
1,440 


Second-feet. 
40 

200 

980 

220 

2,940 

2,020 


10 

120 

680 

150 

2.100 

1,440 


420 
5,600 
35,210 
8,060 
104,722 
72,860 


Feet. 
100 

105 
97 
96 
86 

150 


Acres. 
260 

2,610 
24,120 

4,970 
66,400 
41,300 
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KENTUCKY,  LICKING,  SCIOTO,  AND  GREAT  MIAMI  RIVER  BASINS 

Complete  surveys  are  not  available  over  any  of  these  basins  and 
therefore  a  complete  estimate  of  the  possibilities  arising  from  conser- 
vation on  these  areas  can  not  be  stated  here.  Were  more  information 
available  a  far  greater  reservoir  capacity  would  be  shown,  and  conse- 
quently the  effect  on  Ohio  River  would  be  greater  than  is  indicated 
in  this  discussion.  Facts  concerning  these  reservoir  sites  are  set  forth 
in  the  following  table: 

Selected  reservoir  sites  in  the  Kentucky,  Licking,  Scioto,  and  Great  Miami  river  basins 


Stream  and  location. 


Kentucky  River,  Beattyville, 
Ky 

South  Fork  Kentucky  River, 
Boonville,  Ky 

Licking  River.  West  Litwrty,  Ky. 

Olentangy  River,  southeastern 
Marion  County,  Ohio 

Scioto  River,  Delaware,  Ohio 

Alum  Creek,  Westerville,  Ohio. . . . 

Miami  River,  headwaters,  Ohio  . . 


Catchment 
area  above 
reservoir. 


8q.  mile*. 
1,870 

470 

000 

335 
770 
162 


Mean  an- 
nual flow 
from  catch- 
ment area. 


Second-feet, 
2,680 

648 
750 

335 
770 
162 


Capacity  of 
reservoir    Capacity  of 
in  square      reservoir 
miles  of       (1.000.000 

catchment  cubic  feet), 
area. 


1,810 

470 
500 

84 
116 
82 
95 


79,000 

22.100 
23,300 

2,690 
3,700 
2,600 
3,000 


Height 

Area  of 

of  dam. 

flow  line. 

Feet. 

Acres. 

120 

38,200 

90 

16,000 

no 

12,000 

55 

2,760 

58 

4,400 

60 

3,160 

CUMBERLAND    RIVER 

Conditions  with  reference  to  surveys  in  the  Cumberland  River 
basin  are  similar  to  those  already  stated  for  the  Kentucky  and  other 
streams.  A  complete  statement  of  the  possibilities  of  conservation 
can  not  be  given  here.  Jn  the  following  table  are  set  forth  the  storage 
facilities  identified  on  those  portions  tliat  have  been  surveyed: 

Selected  reservoir  sites  in  tfw  Cuviberland  River  basin 


Stream  and  locution. 


Catchment 
area  above 
reservoir. 


Cuml>crland     River,     Williams-     »S7.  miles. 

burg,  Ky I  950 

Cumljerland  River,  I'lncville,  Ky  ..  070 

Collins  River,  Mlnnvllle,  Term 650 

Caney  Fork  River,  east  of  Smith-  , 

vine,  Term 1,180 

Rockcastle     River,     Rockcastle 

County,  Ky '  <>40 


1       Mean 
annual  flow 
from  catch- 
i  ment  urea. 


SrconiLfert. 


1,1110 
840 
(ISO 

1,770 

800 


Capacity  of^ 
reservoir  ( 
in  square  j 
miles  of    j 

catchment  |  c 
area. 


Win 
1)70 
.'UN) 

400 

032 


apacity  of 
reservoir 
(1,000.000 
■ill lie  feet) 


41,000 
20,700 
14,540 

22,110 

2.5,000 


Height 
of  dam. 


Feet. 
82 
115 
100 

150 

140 


Area  of 
flow  line. 


A  err*. 
33,710 
14.890 
0,980 

6,520 


TENXESSEE    RIVER 


Tennessee  River  has  a  drainage,  area  of  39,000  square  miles.  The 
character  of  its  basin  varies  from  the  mountainous  portions  in  the 
Appalachian  region  to  the  flatter  country  extending  across  the  west- 
ern end  of  Kentucky.  It  is  a  river  subject  to  great  amplitude  in 
river  stage  due  to  descending  floods  whicn  have  in  the  past  been  ex- 
tremely destructive  to  property  and  especially  to  agricultural  land. 
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SMALLER   TRIBUTARIES  OF   OHIO   RIVER 

Topographic  surveys  are  available  along  some  of  the  smaller  tribu- 
taries of  the  Ohio  that  show  good  facilities  for  conservation.  As 
units,  they  do  not  appear  of  sufficient  importance  to  treat  separately 
with  reference  to  floods,  navigation  and  water  power,  and  therefore 
the  facts  are  included  in  the  following  table.  It  will  be  observed 
that  their  united  capacity  is  considerable  and  will  have  highly  impor- 
tant effects  on  the  main  river.  They  will  conserve  the  annual  flow 
from  3,933  square  miles. 

Selected  reservoir  sites  in  smaller  tributaries  of  Ohio  River 


Stream  and  location. 


Mosquito  River,  northeast  of 
Warren,  Ohio 

Raccoon  Creek,  Below  Beaver, 
Pa 

Little  Beaver  River,  Columbiana 
County,  Ohio 

Yellow  Creek,  Hammondsville, 
Ohio 

Buffalo  Creek,  Brooke  County, 
W.Va 

Wheeling  Creek.  Wheeling,  W.  Va. 

Guyandotte  River,  Lincoln 
County,  Ky 

Mud  River,  Cabell  County,  Ky. . . . 

Middle  Island  Creek,  St.  Mary's 
W.Va 

Little  Muskingum  River,  Law- 
rence County,  Ohio 

East  Fork  Duck  Creek,  Lower 
Salem,  Ohio 

Fish  Creek,  southeastern  Mar- 
shall County,  W.Va 

Captina  Creek,  southeast  of  Bel- 
mont County,  Ohio 


Catchment 
area  above 
reservoir. 


5a.  milts. 
87 


160 
530 


176 


136 
220 


270 
480 


276 
108 


160 


Mean  an- 
nual flow 
from  catch- 
ment area. 


Capacity  of 

reservoir  in  Capacity  of 


square 

miles  of 

catchment 

area. 


Second-feet. 

98  : 

272 

900 ; 


231 
374 

1,800 
378 

860 

414 

162 

384 

272 


87 

160 

517 

158 

136 
218 

1,290 
136 

470 

276 

108 

226 

151 


reservoir 
(1,000,000 
cubic  feet). 


3,260 

9,500 

27,800 

8,480 

7,690 
11,700 

58,460 
6,120 

25,520 

14,650 

5,460 
13,400 

8,225 


Height 
of  dam. 


Feet. 
30 

160 

240 

150 

150 
170 

125 
100 

119 

117 


181 
155 


Area  of 
flow  line. 


Acres. 
7,000 

2,400 

7,440 

3,720 

1,880 
3,740 

32,000 
4,200 

14,000 

8,100 

4,300 

4,000 

2,760 


Facts  concerning  reservoir  facilities  of  the  various  tributaries  of 
the  Ohio  have  now  been  riven.  It  should  be  noted  that  the  informa- 
tion concerning  some  of  tne  tributaries  is  not  complete  and  that  some 
of  the  large  tributaries  are  not  represented.  The  greater  part  of  the 
area  covered  lies  to  the  south  of  tne  Ohio,  while  surveys  or  the  north- 
ern tributaries  are  somewhat  sparse.  For  this  reason  it  has  been 
necessary  to  omit  from  consideration  large  affluents  of  the  Ohio,  like 
the  Wabash,  Green,  and  Muskingum,  while  the  Scioto  and  Miami  are 
practically  without  representation.  The  consideration  of  floods  on  the 
Ohio  will  proceed  without  them,  and  if  it  can  be  shown  that  the  incom- 
plete reservoir  system  heretofore  presented  will  abate  floods  in  the 
Ohio  the  efficiency  of  the  svstem  and  the  integrity  of  the  principle 
will  have  been  demonstrated! 


FLOODS   ON   THE   OHIO 


All  floods  on  the  Ohio  do  not  have  a  common  origin.  At  times 
they  arise  in  the  upper  part  of  the  river  and  by  the  time  they  have 
reached  the  lower  portion  have  become  so  flattened  out^  that  they 
cause  no  damage  or  apprehension.     Again,  floods  sometimes  visit 
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SECTION  AT  KNOXVILLE 


Duration  of  stage  (days). 

Increase  of  stage 

Plow  required 

1.0 
970 

4,250 
3,187 
2,126 

2.0 
3,220 

1,280 
960 
640 

3.0 
6,380 

647 
485 
323 

4.0 
9,930 

416 
312 
208 

5.0 
13,700 

300 
225 
150 

6.0 
17,670 

233 
174 
116 

7.0 
21,840 

189 
142 
95 

8.0 
26,210 

157 
117 
78 

9.0 
30,780 

134 
100 
67 

10.0 
35,300 

Reservoirs: 

Pull 

117 

Three-fourths  full . . . 
One-half  full 

87 
58 

SECTION  AT  CHATTANOOGA 


Increase  of  stage , 

Flow  required 

Reservoirs: 

Full 

Three-fourths  full . . , 
One-half  full 

Increase  of  stage 

Plow  required 

Reservoirs: 

FulK 

Three-fourths  full . . . 

One-half  full 


1.0 
2,780 

2,890 
2,167 
1,445 


2.0 
6,540 

1,230 
922 
615 


3.0 
11,040 

728 
546 
364 


4.0 
16,000 

602 
376 
351 


5.0 
25,580 

314 
160 
107 


6.0 
27,870 

288 
216 
144 


7.0 
34,470 

233 

174 
116 


8.0 

9.0 

41,070 

47,670 

196 

168 

147 

126 

96 

84 

10.0 
54,270 

148 
HI 
74 


SECTION  BELOW  RIVERTON 


1.0 
1,440 

5,000 
4,200 
2,800 


2.0 
4,200 

1,900 

1,430 

950 


3.0 
7,600 

1,060 
790 
530 


4.0 
11,600 

700 


5.0 
15,900 

600 
380 
260 


6.0 
20,800 

390 
290 
196 


7.0 
26,000 

310 
230 
166 


8.0 
31,600 

250 
190 
126 


9.0 
37,600 

210 
160 
105 


10.0 
43,000 

180 
138 
90 


The  facilities  for  reservoir  construction  in  the  basin  are  set  forth 
in  the  following  table: 

Selected  reservoir  sites  in  the  Tennessee  River  Basin 


Stream  and  location. 


Clinch  River,  8cott  County,  Va  . 
Nollehucky     River,     (Irecnville, 

Tonn 

Clinch  River,  Sneed vIUp.  Tenn... 

I'owcll  River,  Jonesville,  Va 

Holstou     Klvor,     northeast     of 

Knoxville,  Tenn 

French    Broad    River,    cast    of 

Knoxville,  Tenn 

Little  River,  south  of  Knoxville, 

Tenn 

Little  Tennessee  River,  Loudon 

County,  Tenn 

Little    Tennessee    River,    Swain 

County,  Tenn 

Clinch    River,    Roane    County, 

Tenn 

Cheouh  River,  Orahani  County, 

N.C 

Hlwassce  River.  Cherokee  Coun- 
ty. N.  C 

Nottely  River,  Union  County,  (la. 
Toccoa    River,    Fannin   County, 

(la 

Hiwassee  River,  Hlwassce,  (la 

Tennessee  River,  Rabun  County, 

Oa 

II  wassee    River,    near    mouth, 

Tenn 

West  Chlckaraauga  Creek.  Walker 

County.  Oa 

South  Chlckamauga  Creek.  Ca- 
toosa County,  Oa 

Sequatchie     River,     Sequatchie 

County,  Tenn 


Catchment 
area  above 
reservoir. 


Sq.  mile*. 
780 

040 
600 
670 

3,400 

4,060 

290 

2,620 

;«o 

2,110 

180 

660 
240 

240 
100 

60 
2,040 

NO 
110 
330 


Moan  an- 
nual flow 
from  catch- 
ment  area. 


Second-feet. 
1,080 

1,690 
770 
790 

5,300 

6,300 

450 
7,0fo 
1,060 
2,000 

600 

1,460 
410 

510 
260 

220 

4,300 

IflO 

220 

660 


Capacity  of 
reservoir 
In  square 
miles  of 

catchment 
area. 


Capacity  of 
reservoir 
(1,000.000 

cubic  feet) 


690 
270 

:wo 

380 

3,300 

4,000 

290 

860 

801 

600 

75 

380 
20 

60 
40 

20 

1,130 

80 

100 

60 


30,400 

14,700 
18,600 
17,100 

163,600 

100,600 

17,400 

78,000 

7,340 

26,600 

6,700 

32,400  | 
1,000  < 

4,130 
2,240 

2,720 

77,500 

5,260 

6,330 

4,000 


Height 
of  dam. 

Area  of 
flow  line. 

Feet. 
180 

Arret. 
10,000 

100 
100 
100 

10,200 
8,600 
12,000 

160 

49,000 

200  < 
94  i 
100 
100 

60  \ 
160 

200 

40  I 

100 
100  i 

-I 

70 
60  | 

i 

60 
50 


70,000 
12,100 
54,400 

5, 120 
30,000 

2,840 

II, (NO 
1,6>0 

2,880 
1,600 

3,800 

70,000 

6,300 

7,400 

6,500 
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low  water.  The  storage  capacity  that  can  now  be  computed  is  suf- 
ficient to  entirely  conserve  the  run-off  from  an  area  of  1.774  square 
miles,  or  15.6  per  cent  of  the  total  drainage  area.  The  locations  of 
these  storage  reservoirs,  together  with  facts  concerning  them,  are 
set  forth  in  the  following  table: 

Selected  reservoir  sites  in  the  Allegheny  River  Basin 


Stream  and  location. 


Conewango  River,  east  of  James- 
town, N.  Y. 

Chautauqua  Lake 

French  Creek,  Marvin,  N.  Y 

Dodge  Creek,  Portvllle.  N.  Y 

Haskell  Creek,  Olean,  N.  Y 

Mahoning  Creek,  Mahoning.  Pa . 

Cowanshannock  Creek,  Valley 
County,  Pa. 

Buffalo  Creek,  S.W.N.  Buffalo 
County,  Pa. 

Clarion  River,  Clarion,  Pa 

Loyal  Hanna,  Saltsburg,  Pa 

Crooked  Creek,  Burrell  Co. ,  Pa . . . 

Twolick  Creek,  Homer,  Pa 

Yellow  Creek,  Homer,  Pa 


ICapacity  of 

Catchment 
area  above 
reservoir. 

Mean 

reservoir 

Capacity  of 

annual  flow 

in  square 

reservoir 

Height 

from  catch- 

miles of 

(1.000.000 

of  dam. 

ment  area,  j  catchment 

cubic  feet). 

area. 

Hq.  miles. 

Second-feet. 

Feet. 

280 

560 

275 

17,590 

38 

190 

148 

27 
86 

1,740 
5,677 

86 

75 

46 

92 

46 

2,990 

100 

30 

60 

30 

1,950 

70 

370 

fl36 

370 

22,100 

251 

48 

82 

48 

2,720 

118 

80 

138 

80 

5,120 

149 

goo 

1,700 

436 

23,850 

210 

260 

472 

58 

3.180 

98 

200 

340 

200 

12.415 

no 

68 

116 

52 

2,860 

122 

66 

112 

66 

3,900 

150 

Area  of 
flow  lino 


Acret. 
24,000 

13,400 
4,700 
1,860 
1,320 
5,300 
1,390 

2,260 

6,920 
2,200 
7,800 
1,300 
1,620 


o  Three  feet  on  surface. 


The  highest  run-off  from  the  Allegheny  basin,  of  which  there  is 
authentic  record,  occurred  during  the  flood  that  began  March  22, 
1905,  when  the  highest  discharge  was  272,000  second-feet.  The 
total  flowing  past  Pittsburg  from  both  the  Allegheny  and  the  Monon- 
gahela  was  317,000  second-feet,  showing  that,  in  this  region  at  least, 
the  Allegheny  was  the  principal  cause  of  the  flood  in  the  Ohio.  This 
is  not  usually  the  case,  however,  the  Monongahela  being  more  often 
the  principal  offender. 

MONONGAHELA    BASIN 

The  drainage  area  of  this  river  is  7,400  square  miles  in  extent. 
Excellent  topographic  surveys  covering   the  entire  basin  make  it 

J  possible  to  determine  with  a  fair  degree  of  completion  the  storage 
acilities  afforded  by  the  basin.  The  character  of  the  drainage  area 
is  somewhat  similar  to  that  of  the  Allegheny.  The  greatest  con- 
tributor to  the  flood  of  March,  1007,  was  the  Monongahela,  and  the 
relation  of  this  basin  to  the  Ohio  will  be  discusseuin  subsequent 
pages. 

The  Monongahela  is  canalized  from  its  mouth  to  Fairmont,  W.  Va., 
the  slack-water;  system  comprising  15  dams  and  19  locks,  the  total 
cost  of  which  to' June  30,  1005,  was  $0,023,005.  For  the  mainte- 
nance of  these  locks  up  to  the  same  date  the  United  States  has  paid 
81,094,380.  A  slack-water  svstem  is  now  proposed  for  the  Yough- 
ioghenv,  consisting  of  3  locks  and  dams  at  an  estimated  cost  of 
$600,000. 
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made  by  our  system  at  this  point,  then,  can  the  scheme  be  regarded 
with  confidence. 

The  danger  line  at  Point  Pleasant  is  39  feet  on  the  gauge,  equiv- 
alent to  332^000  cubic  feet  per  second.  It  will  be  significant  to  con- 
trast this  with  the  danger-line  capacity  at  Parkersburg,  where  the 
flow  at  the  danger  line  is  336,000  cubic  feet  per  second,  although 
the  drainage  area  is  less  by  14,300  square  miles  than  at  Point  Pleas- 
ant. The  effects  of  the  floods  of  January  and  March,  1907,  and  the 
effects  that  the  proposed  storage  system  would  have,  had  it  been 
installed  at  the  time,  are  set  forth  in  the  following  tatle: 

Estimated  effect  of  storage  on  floods  of  January  and  March,  1907,  at  Point  Pleasant, 
IF.  Va. — Danger  line,  $9  feet,  equivalent  to  a  flow  of  $32,000  second-feet 

FLOOD  OF  JANUARY 


Day. 

Effect  without 
conservation. 

Probable  effect  with 
conservation. 

Gauge 
height. 

Discharge. 

Discharge. 

Gauge 
height. 

Jan.  15 

30.8 
4a  2 
40.0 
50.1 
52.0 
51.9 

Second-feet. 
305,000 
390,000 
430,000 
485,000 
515,000 
510. 000 

Second-feet. 
219,000 
280,000 
309,000 
349,000 
370,000 
367,000 
352,000 
334,000 
305.000 

29.8 

16 

35.0 

17 

18 

19 

33.2 
40.2 
41.7 

20 

41.5 

21 

50.5  '        490,000 
48,7  ;        405,000 
40.0  1        425,000 

40.5 

22 

39. 2 

23 

36.9 

24 

42.3           375,000  \        270,000 
34.5  ;        275,000           198.000 

34.0 

25 

29.8 

FLOOD  OF  MAI 

ICH 

Mar.  14 

34.  3 
40.  4 
52.  4 

54.  7 

:>4.  s 

52.  7 

4*7 

42  7 

■:d. .'» 

270,000          207,000              29.0 
430,000           325,000               30. 5 

Hi 

17 

is 

10 

2D     

21 ... 

•>2 

24 ......  '.'.    '....'. .  .        ..".....'.    .    '..    '.'.'.    .    '. 

520,000           393.000               43.5 
550.000            415,000               45.2 
555.000           410.000               45.5 
525, 000           390. 000               43. 9 
405.000           351,000               40.5 
410.  WW           309.000               37.1 
:W0. 000           287, 000               35. 6 
350.000           204,000               336 
305. 000           230,000  (            30.6 

The  above  figures  show  that  the  danger  line  would  have  been  sub- 
merged in  both  Jloods  with  the  storage  system  here  considered;  in 
the  January  flood  it  would  have  been  submerged  by  2.7  feet,  and  in 
that  of  March  by  6.5  feet.  The  result  is  eminently  satisfactory;  by 
making  allowances  for  unsurveyed  areas  and  check  of  torrential  flow 
noted  in  previous  pages,  it  will  be  appreciated  that  no  damage  would 
have  arisen  at  Point  Pleasant  by  reason  of  either  flood  had  the  stor- 
age system  been  installed. 

At  Huntington,  W.  Va. — Above  Huntington,  W.  Va.,  the  Ohio  River 
system  is  58,6(M)  square  miles  in  extent,  of  which  15,f>(M),  or  26  per 
cent,  is  here  included  in  conservancy.  Between  Point  Pleasant  and 
Huntington  the  principal  tributary  of  the  Ohio  is  the  Guyandotte, 
on  which  there  have  been  identified  reservoirs  suflicient  to  conserve 
an  area  of  1,426  square  miles. 
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Estimated  effect  of  storage  on  floods  of  January  and  March,  1907,  at  Catlettsburg,  Ky. — 
Danger  line  50  feet,  equivalent  to  a  flow  of  428,000  second-feet 


FLOOD  OF  JANUARY 


Day. 


Jan.  16 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 


Effect  without 
conservation. 


Gauge 
height. 


47.8 
52.4 
65.4 
59.0 
59.9 
58.4 
56.4 
53.0 
50.6 
45.0 


Discharge. 


Second-feet. 
400.000 
460.000 
500. 0C0 
550,000 
560.000 
540,000 
515,000 
470,000 
435,000 
365,000 


Probable  effect  with 
conservation. 


Discharge. 


Second-feet. 
275,000 
317,000 
345.000 
379,000 
386.000 
372,000 
355,000 
324.000 
300.000 
252,000 


Gauge 

height. 


38.0 
41.4 
43.0 
46.3 
46.8 
45.7 
44.4 
42.0 
40.0 
36.0 


FLOOD  OF  MARCH 


Mar.  i:>. 
Hi. 
17. 
18. 
19. 
20. 
21. 
22. 


49.0 
57.2 
59.8 
60.4 
59.6 
56.4 
52.3 
49.0 


415.000 
525,000 
560.000 
570,000 
560,000 
515,000 
460,000 
415,000 


303,000 
384,000 
410,000 
417,000 
410,000 
377,000 
336,000 
303,000 


40.3 
46.6 
48.5 
49.1 
48.5 
46.0 
42.9 
40.3 


At  Portsmouth,  Ohio. — Scioto  River,  which  has  a  drainage  area  of 
6,400  square  miles,  enters  the  Ohio  at  Portsmouth.  The  total 
drainage  area  of  the  Ohio  above  Portsmouth  is  66,300  square  miles,  of 
which  19,519,  or  about  30  per  cent,  is  here  included  in  conservancy. 
Full  reservoirs  in  the  Scioto  basin  would  probably  increase  this  pro- 
portion, but  the  present  estimate  includes  only  441  miles.  Ports- 
mouth has  suffered  frequently  from  floods,  and  especially  during  the 
floods  of  January  rihd  March,  1907.  The  progress  of  the  flood  at 
Portsmouth  during  the  high  stages  and  the  computed  effect  of  the 
storage  system  are  given  in  the  following  table.  It  will  bo  seen  that 
there  would  have  been  complete  protection  in  both  cases. 

Estimated  effects  of  storage  on  floods  of  January  and  March,  1907,  at  Portsmouth,  Ohio. — 
Danger  line  50  feet,  equivalent  to  a  flow  of  407,000  second-feet 

FLOOD  OF  JANUARY 


Jan.  10. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 


Effect  without 
conservation. 


Day. 


Probahlo  effect  with 
conservation. 


Gauge 
heig.it. 

Discharge. 

Discharge. 

1 
Second-fret.  Second-fret. 

4S.0 

390.000 

270.  oro 

53.4 

4.'>0. 0(0 

311.0T0 

50.3 

4S5.0',0 

335.000 

59.3 

525.0  0 

3(3.  oro 

00.9 

545.0"0 

377.0:0 

00.7 

540.000 

373.  (X0 

59.2 

525.000 

303.0(0 

57. 5 

500.000 

346.000 

54. 7 

405.000 

321.000 

50.0 

407,000 

281,000 

Gauge 
height. 


38.4 
42.1 
44.1 
46.4 
47.5 
47.2 
46.4 
45.0 
43.0 
39.6 
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Estimated  effect  of  storage  on  floods  of  January  and  March,  1907,  at  Cincinnati,  Ohio- 
Danger  line  50  feet,  equivalent  to  a  flow  of  415,000  second-feet 


FLOOD  OF  JANUARY 


Effect  without 

Probable  effect  with 

Day. 

conservation. 

conservation. 

Gauge 
height. 

Discharge. 

Discharge. 

Gauge 
height. 

Second-feet. 

Second-feet. 

Jan.  15 

47.2 

375,000 

272,000 

39.7 

16 

51.1 

430,000 

311,000 

42.6 

17 

55.7 

500,000 

362,000 

46.2 

IS 

59.4 

560,000 

405,000 

49.2 

19 

61.9 

595,000 

435,000 

50.9 

20 

64.1 

630,000 

456,000 

52.6 

21 

65.1 

645,000 

466,000 

53,3 

22 

64.6 

640,000 

463,000 

53.1 

23 

63.2 

615,000 

445,000 

51.9 

24 

61.2 

585,000 

423,000 

50.5 

25 

58.1 

540,000 

391,000 

48.2 

26 

54.0 

475,000 

344,000 

449 

27 

48.0 

390,000 

282,000 

40.5 

FLOOD  OF  MARCH 


Mar.  13. 

14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 


41.0 

290,000 

220,000 

50.3 

420,000 

318,000 

54.1 

475,000 

360,000 

57.6 

530,000 

401,000 

60.2 

570,000 

431,000 

61.6 

590,000 

447,000 

62.1 

600.000 

455,000 

61.3 

590,000 

447,000 

59.8 

565,000 

428,000 

57.5 

530,000 

401,000 

548 

490,000 

371,000 

52.3 

450,000 

341,000 

49.4 

405,000 

307,000 

35.5 
43.1 
46.0 
48.9 
51.0 
52.0 
52.6 
52.0 
50.8 
48.9 
46.8 
447 
42.2 


According  to  the  computations  in  the  above  table,  the  reservoir 
system  would  have  reduced  the  January  flood  to  a  total  period 
aDOve  the  danger  line  of  five  days  and  a  maximum  height  of  53.3 
feet,  or  3.3  feet  above  the  danger  line,  while  the  March  flood  would 
have  been  reduced  somewhat  more.  Here,  again,  we  are  obliged  to 
urge  consideration  of  the  factors  that  are  left  out  of  account  in  these 
computations.  Utilization  of  all  the  conservation  facilities  on  the 
drainage  area  above,  and  a  proper  accounting  for  the  fact  that  it  is  the 
torrential  flow  that  would  be  conserved,  would  in  actual  practice 
reduce  the  gauge  height  as  shown  by  this  proportional  computation 
below  the  danger  line.  How  far  below,  we  do  not  know,  but  a  fair- 
minded  consideration  of  the  matter  will  show  that  it  would  be  well 
down  to  the  point  of  safety. 

At  Madison,  1ml. — The  danger  line  at  Madison  is  46  feet,  equiv- 
alent to  a  flow  of  530,000  cubic  feet  per  second  in  the  channel. 
Between  Cincinnati  and  Madison  enter  the  Great  Miami  and  Ken- 
tucky rivers.  The  former  has  a  drainage  area  of  5,400  square  miles, 
and  it  is  necessary  in  this  paper  to  consider  it  practically  uncon- 
served.  The  latter  has  a  basin  of  7,S70  square  miles  extent,  and 
partial  surveys  which  do  not  permit  of  a  thorough  consideration  of 
storage  facilities  reveal  storape-reservoir  sites  of  capacity  sufficient 
to  conserve  2,280  square  miles.  Madison,  situateu  shortly  below 
the  entrance  point  of  two  great  tributaries  of  the  Ohio,  subjects  the 
conservation  data  included  in  this  report  to  a  severe  test.     The 
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Miami  contributed  a  comparatively  enormous  amount  of  water  in 
both  floods,  yet  we  have  no  means  of  determining  how  much 
might  have  been  conserved.  So  far  as  these  computations  are  con- 
cerned the  river  must  run  wild.  The  Kentucky  also  contributed 
a  large  amount  of  water,  and,  as  above  stated,  we  have  for  these 
computations  the  benefit  of  only  partial  surveys.  Even  under 
these  unfavorable  conditions,  the  following  table  shows  entirely 
satisfactory  indications.  The  January  flood  would  have  submerged 
the  danger  line  1.2  feet.  A  little  more  storage  on  the  Kentucky 
and  Miami  rivers  would  have  reduced  this  considerably  below  the 
line. 


Estimated  effect  of  storage  on  floods  of  January  and  March,  1907,  at  Madison,  Ind. — 
Danger  line  46  feet,  equivalent  to  a  flow  of  530,000  second  feet 


FLOOD  OF  JANUARY 


Day. 

Effect  without 
conservation. 

Probable  effect  with 
conservation. 

Gauge 
height. 

Discharge. 

Discharge. 

Gauge 
height. 

Jan.  17 

45.9 
49.1 
51.6 
54.2 
56.1 
56.7 
56.3 
55.1 
53.0 
50.2 
46.0 

Second-feet. 
530,000 
590,000 
640,000 
700,000 
740,000 
750,000 
740,000 
720,000 
670,000 
620,000 
530,000 

Second-feet. 
392,000 
436,000 
474,000 
518,000 
547,000 
555,000 
547,000 
432,000 
495,000 
459,000 
392,000 

36.5 

18 

41.2 

19 

43.2 

20 

45.4 

21 

47.0 

22 

47.2 

23 

47.0 

24 

46.3 

25 

44.3 

26 

42.5 

27 

36.5 

FLOOD  OF  MARCH 


HUr.  14. 
15 
16 
17 
18 
19 
20. 
21 
22. 
23 
24 
25 


42.7 

460,000 

353,000 

46.3 

530,000 

406,000 

47.9 

570,000 

437,000 

49.9 

610,000 

468,000 

51.3 

640,000 

491,000 

51.9 

650,000 

498,000 

51.7 

650,000 

498,000 

51.1 

630,000 

483,000 

49.9 

610,000 

468,000 
437,000 

48.2 

570,000 

46.2 

530,000 

406,000 

44.1 

490,000 

376.000 

37;  0 
39.8 
41.4 
43.0 
44.1 
44.5 
44.5 
43.6 
43.0 
41.4 
39.8 
38.2 


It  is  of  interest  to  note  that  the  tables  relating  to  the  upper  end  of 
the  river  show  the  March  flood  highest.  Farther  down  tney  appear 
about  equal,  while  the  Madison  table  shows  the  greater  seventy  of 
the  January  flood  along  this  portion  of  the  river. 

At  Louisville,  Ky. — The  observations  concerning  Madison  apply 
to  Louisville.  The  following  table  shows  that,  with  conservation 
included  in  the  computations  in  this  report,  the  January  flood  would 
have  submerged  the  danger  line  2  feet.  This  amount  is  negligible 
in  view  of  considerations  previously  described  in  similar  cases. 
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Estimated  effect  of  storage  on  floods  of  January  and  March,  1907,  at  Louisville,  Ky. — 
Danger  line  28  feet ,  equivalent  to  flow  of  500,000  second-feet 


FLOOD  OF  JANUARY 


Effect  without 

Probable  effect  with 

conservation. 

conservation. 

Day. 

Gauge 
heigiit. 

Discharge. 

Discharge. 

Gauge 

height. 

Second-feet. 

Second-feet. 

Jan.  16 

25.2 
29.3 
32.7 

452,000 
524,000 
584,000 

335,000 
388,000 
432,000 

18.1 

17 

21.4 

18. 

23.9 

19. 

35.5 

630,000 

466,000 

25.9 

20 

37.9 

670.000 

490,000 

27.5 

21 

40.1 

710.000 

526,000 

29.2 

22 

41.2 

730,000 

540,000 

30.2 

23 

41.2 

730.000 

540.000 

30.2 

24. 

40.3 

712,000 

528.000 

30.0 

25 

38.7 

684,000 

506,000 

28.1 

20 

36.2 

640,000 

474,000 

26.3 

27 

32.8 

584,000 

432,000 

23.9 

28 

27.5 

492,000 

364.000 

19.9 

FLOOD  OF  MARCH 


Mar.  14. 

15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 


22.7 
28.6 
31.3 
33.0 
34.3 
35.6 
35.9 
35.5 
34.6 
33.1 
31.1 
28.6 
25.8 


410,000 

315.000 

16.8 

510,000 

392.000 

21.5 

560,000 

430,000 

23.9 

590.000 

453,000 

25.2 

610,000 

468,000 

26.1 

630,000 

484,000 

26.9 

640,000 

491,000 

27.3 

630,000 

484.000 

26.9 

610,000 

468,000 

26.1 

590,000 

453,000 

25.2 

550.000 

422,000 

23.3 

510.000 

391,000 

21.5 

460.000 

353,000 

19.2 

Concerning  the  flatter  portion  of  the  Ohio  River  below  Louisville, 
certain  observations  must  be  made  with  respect  to  the  behavior  of 
floods.  It  is  well  understood  that  the  lower  the  slope  of  any  river, 
the  more  pronounced  will  be  the  backwater  effects  of  any  tributary 
entering  the  river.  Four  great  rivers  and  several  smaller,  though 
important,  ones  enter  this  flat  portion  of  the  stream  below  Louisville, 
namely,  the  Wabash,  the  Cumberland,  the  Green,  and  the  Tennessee. 
When  tney  pour  their  great  floods  into  the  lower  Ohio  their  effect  is  to 
gorge  the  channel  and  back  the  water  up  to  the  foot  of  the  falls  at 
Louisville.  In  other  words,  if  a  flood  comes  out  of  (he  Wabash, 
Cumberland,  Green,  or  Tennessee  rivers  into  the  lower  Ohio  the  effect 
is  almost  as  plainly  marked  for  long  distance  above  the  point  of  con- 
fluence as  it  is  below.  Now,  in  estimating  the  effects  of  tlie  reservoirs 
in  the  proposed  system  on  the  flood  height  at  Evansville,  Ind.,  for 
example,  we  can  not  take  into  account  storage  on  the  Tennessee, 
Cumberland, Green, and  Wabash  rivers,  but  must  confine  estimates  to 
those  on  the  tributaries  above  Evansville.  Nevertheless  it  is  readily 
appreciated  that  were  these*  4  great  streams  well  conserved  the  effect 
would  be  to  markedly  reduce  the  floods  in  the  Ohio  Kiver  above  their 
points  of  entrance.  The  estimates  for  Evansville  and  Mount  Vernon 
are  therefore  given  without  taking  account  of  such  effects. 

At  EvansviUe,  Ind. -  The  danger  line  at  Evansville  is  35  feet,  equiv- 
alent to  a  flow  of  390,000  cubic  feet  per  second.     This  is  exceedingly 


tow  tori  <4n»  hoc  pcwite  for  n*  snuui  &  &»r  a*  *&  carr  «di«  fwnt 
hjecfctotorfr  ^ofsmiierfHt  b*nw*«L  Pome  Ffettums  *n*i  Evmffrilfe-  In* 
prr^r»»  «*<  she  5kmi&  o€  L'.HjT  it*  m  foflkw*: 

£jeoBnabMi.*]pKa  if mvrupt  in.  jtuvm  if  Jittuuorj.  >md  Mar*.  ;W.  tr  EmaumiB**  but — 
Dnsupr  xn*  11  y*r..  wuamumc  21  >ijU\w  if  &**  .it}*)  *fKin&JHKZ 

3*7 


inn.    I. 


11 


J* 


31 


xttligB 

ZtaKhmrzfB. 

DlHiUB^pL 

tRflRXPff&'flRMtL . 

*»***. 

M.  1 

xtL.m 

JBL.M 

2^4- 

ALL 

S4v.Wl 

IMLiMl 

&* 

?:  1 

4M..MR 

JMt*Ml 

JCL 

an 

3£..Mfl 

MfeiMi 

m* 

«.! 

3H..NI 

cam 

MLil 

«.  1 

nM..Mfl 

am 

■MLil= 

&  1 

iCW 

4UL.M 

JL-* 

SLT 

s»..wm 

MT.iMi 

&« 

3t* 

1W..1WI 

st.m 

Hk* 

at  * 

4M..IM 

jr^m 

mil 

>.i 

«2~.m 

zfejm 

MS 

3tT 

M..1M 

jmliMi 

■ML? 

2L  1 

Ti4..Mfl 

M*.M1 

4L4 

».  * 

Mfl.IMl 

«&<Mi 

%j» 

«.' 

STl..Mi 

tifcriM 

■MIX 

£.  1 

-ibC.Mfl 

-ffU.Mi 

■SI.l 

*.* 

-Mc.lM 

nn.wi 

R~* 

ULi 

*t£..IM 

.fBL.ni 

m<i 

«*.  v 

rui..** 

Si..  Mi 

M.C 

4GL* 

T^A.WI 

Bfc.Mft 

M.1 

£.  > 

'.Hfe.** 

m.«Mfl 

«.d 

m.i 

r#ML.ni 

.wr.iMi 

CJ 

m.i 

r&tt.wi 

.wr.iMi 

«-jr 

«.: 

:w..im 

.MB.1M1 

«.£ 

«L> 

^4..m 

3S&IM1 

<jl» 

«Li 

^41.  .Mil 

MRviMi  . 

&; 

ML* 

rai.mi 

SMKMi 

ML* 

«..! 

*ML*m 

9X.IM1 

a^* 

«.r 

«C«M1 

MSLiMl 

1EX 

»  1 

a*4Mi 

«CJM1 

mi 

ML«f 

4M..IM 

m.Ml 

sES 

ms 

iOO 

Off  MLL2TC 

n.; 

a*.m 

3BUM1 

m* 

•ML  1 

OL.M1 

MftJMl' 

mi 

a  1 

n^.Mi 

4H.IM1 

ML  4 

«L  1 

17-fc.Mi 

«&.<■! 

s:l 

c  1 

-fMw.VM 

MB.iMl 

mx 

«.r 

•CM-..1M 

S&iMi 

■ML? 

&i 

■UH..VW 

HILiMi 

11 

tt.T 

*tt..Mfl 

fi&iMi 

BlJ 

&~ 

4T4..WI 

SL.Mt 

17 

«.* 

CHfL.Mfl 

.«.iMi 

■Mb  T 

<£L  1 

-nn..i»! 

ST  .Ml 

■Mb4- 

CI 

m.ffl 

uH.Mi 

m.f 

c* 

*»..m 

MDL.M1 

ML* 

ft.  1 

1UK.VW 

4S7I..M1 

Ml 

0.  1 

m  m 

«»..Mi 

KJ 

at.  i 

bSL.VW 

Cl.iMi 

MiC 

•  t 

<71..1M 

TT?L  —M 

1*1 

>.  \ 

Bfl.Mfl 

MTMi 

ELI 

!isi».  !"•  is  ^t-t  iiir.  >.i:w*Ti»r.  to  ^st*!  ;tnn«ii;ii".c  ^:-  rjis  fc«t  c&Afi  i2» 
2r»su;  Gr»iai  r£irr*r.  -viij'.ii  pi:irr»  ««^:-rr^i:n»  i:i>is»  iid>  the  Ofeir^  «6 
Et423jstilj^.  lias  ni;n  -J»»«i  inrri*^r<i2  for  reserroiz  «se§  «a«i  ni  fife 


480 


BEPOBT  OF  THE   INLAND  WATEBWAYB   COMMISSION 


above  computations  the  benefits  that  would  be  derived  from  such 
storage  have  not  been  taken  into  account.  Neither  is  the  benefit 
of  storage  on  the  Cumberland,  Tennessee,  and  Wabash  rivers  in- 
cluded in  the  estimate  and  had  their  back-water  effects  on  the  Ohio 
been  decreased  by  conservation  these  two  floods  would  probably 
never  have  reached  the  danger  line  at  Evansville.  Add  to  this  the 
complete  development  of  facilities  on  those  other  Ohio  tributaries, 
like  the  Kentucky :  Muskingum,  Scioto,  and  Miami,  and  the  flood 
problem  at  Evansville  would  be  solved. 

The  conditions  at  Mount  Vernon,  Ind.,  are  so  similar  to  those  at 
Evansville  that  they  constitute  merely  a  repetition.  The  river  was 
above  the  danger  line  from  January  5  to  February  4,  the  highest 
excess  being  13.5  feet.  The  storage  on  the  river  above  would  nave 
reduced  this  to  6.3  feet  above  the  danger  line  and,  taking  into  ac- 
count the  factors  above  noted  with  reference  to  the  Cumberland, 
Green,  Tennessee,  and  Wabash  rivers,  it  is  reasonably  certain  that 
the  river  would  never  have  reached  the  danger  line  at  this  point. 

At  Paducah,  Ky. — The  next  point  is  raducah,  Ky.,  between 
which  and  Mount  Vernon,  Ind.,  enter  the  Wabash,  Tennessee,  and 
Cumberland  rivers.  We  have  not  the  benefit  of  surveys  on  the 
Wabash,  and  therefore  must  leave  it  out  of  consideration  here.  The 
Cumberland  is  also  only  partially  surveyed,  and,  while  there  are 
shown  to  be  available  2,380  square  miles  tnat  may  absolutely  be 
conserved,  it  does  by  no  means  represent  the  highest  development 
of  conservation  on  the  river.  The  Tennessee  River  has  an  area  that 
may  be  conserved  of  12,800  square  miles.  Therefore,  we  have  in 
the  station  at  Paducah,  Ky.,  tne  effect  of  a  completing  conserved 
river  in  the  Tennessee,  partially  conserved  in  the  Cumberland  and 
wild  rivers  in  the  Wabash  and  Green.  The  danger  line  at  Paducah 
is  40  feet,  equivalent  to  a  flow  of  830,000  cubic  feet  per  second.  The 
record  of  the  floods  of  1907,  and  the  effect  of  such  storage  facilities 
as  have  been  identified,  are  set  forth  in  the  following  table: 

Estimated  effect  of  storage  on  floods  of  January  and  March,  1907,  at  Paducah,  Ky. — 
Danger  line  40  feet,  equivalent  to  a  flow  of  880,000  secimd-feet 

FLOOD  OF  JANUARY 


Jul  21.. 
22.. 
23.. 
24.. 
25.. 

20.. 

27.. 
28.. 
29.. 
30.. 
31.. 
Feb.   1.. 

2.. 

3.. 

4.. 

ft.. 

6.. 


Day. 


Kffect  without 

COllFM'rVHlioll. 


(inugo 
height. 


30.7 
41.0 
42.3 
43.4 
44.3 
45.  0 
4.r>.  0 
45  7 
45,0 
45.  3 
44.  8 
44.3 
4.1  3 
42  3 
41.4 
40.2 
38.7 


Probable  effort  with 
conncrvation. 


DlHclmrRe. 

Dlwrhurge. 

(laugn 
height. 

Second-feet. 

Second- feet. 

820,000 

004.000 

35.3 

807,000 

702,000 

30,4 

923,000 

748,000 

37.7 

970,000 

780,000 

38.7 

1,008,000 

819.000 

.mo 

1,030,000 

939,000 

4a  2 

1 ,  002,  (MM) 

800,000 

40.7 

1.005.000 

804,000 

40.9 

1.  (Mil'.  (MM) 

800,000 

40.7 

1,048.000 

849, 000 

4ft  6 

1,028,000 

833,000 

4a  1 

1,008,000 

818,000 

30.0 

958, 000 

77C.OOO 

38.4 

923.000 

748,  (KM) 

37.7 

883,  (MM) 

715, 000 

30,  H 

837,000 

078,000 

35,7 

783,000 

034,000 

34.3 
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Estimated  effect  of  storage  on  foods  of  January  and  March,  1907,  at  Eaducah,  Ky. — 
Danger  line  40  feet,  equivalent  to  a  flow  of  830,000  second-feet — Continued 


FLOOD  OP  MARCH 


Day. 

Effect  without 
conservation. 

Probable  effect  with 
conservation. 

Gauge 
height. 

Discharge. 

Discharge. 

Gauge 
height. 

Mar.  20 

39.8 
40.7 
4L4 
4L9 
42.2 
42.3 
42.2 
42.0 
4L5 
40.7 
39.7 

Second-feet. 
820,000 
856.000 
885,000 
905,000 
918.000 
923,000 
918.000 
910,000 
890,000 
856.000 
820,000 

Second-*  eet. 
554,000 
683,000 
705,000 
721,000 
732,000 
736,000 
732,000 
725,000 
710,000 
682,000 
654,000 

35.0 

21 

35.9 

22 

36.fr 

23 

37.0 

24 

37.3 

25 

37.4 

26 

37.3 

27 

37.1 

28 

36.7 

29 

35.9 

30 

35.0 

No  comment  is  necessary  concerning  the  above  figures. 

At  Cairo,  IU. — Finally,  the  effect  of  storage  on  these  two  floods 
at  the  mouth  of  the  river  is  shown  in  the  following  table.  It  should 
be  stated  that  these  figures  apply  only  when  the  Mississippi  is  in 
similar  stage.  A  high  flood  on  the  Mississippi  would  produce  a 
high  stage  along  the  lower  portion  of  the  Ohio,  irrespective  of  flood 
conditions  in  the  Ohio  basin: 


Estimated  effect  of  storage  on  floods  of  January  and  March,  1907,  at  Cairo,  III. — Danger 
line  45  feet,  equivalent  to  a  flow  of  844,000  second-feet 


FLOOD  OF  JANUARY 


Day. 

Effect  without 
conservation. 

Probable  effect  with 
conservation. 

Gauge 
height. 

Discharge* 

Dtwjlmrpfl- 

GfcugB 

height. 

Jan.  2! . 

44,8 
IM 
47.8 
48.8 
49.6 
■Oil 

toJ 

50. 3 
f/j.O 
40,6 
49.2 
48.7 

48.  a 

47.2 

4«.4 
45.5 
44.3 

8ec0wt~frtt. 

834,000 

905,000 

967,000 

1,010,000 

1,050,000 

1,074,000 

1,062.000 

1,082,000 

1,068,000 

1,060,000 

1.030,000 

1,008.000 

07fl,OQO 

940,000 

904,000 

865,000 

8R000 

#«rond-/rcf. 

♦7mwu 

784,000 
819,000 
852,000 
873,000 

si-y;  lit  if  j 

879.000 
868,000 

819,000 
791,000 
7ti2,0QQ 
TM.  KW 
701,000 
060,000 

40.8 

.......... ...................................... 

42.3 

23 ...... .. 

24 .. , . 

44.4 

25.... 

i ■-. : 

26. . „ .,,.,. 

45.6 

27..., .,**, , * 

28, 

29. . ,... „...,.... ......,...^....i.. 

45.8 
45.8 
45.5 

30.... r 

45-1 

31 . . .,..,..„. . . , .. , .„„.,. „lt,Tl _ 

44. 8 

Feb.  1 ... ,, 

44-4 

2. .,...,..,...*. 

43.7 

3 , ,.-. . 

4 , i 

42.  J 

5 , 

41.4 

6. 

40.4 

FLOOD  OF  MARCH 


Mar.  21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


44.9 

840,000 

670,000 

46.5 

865,000 

690,000 

45.9 

883,000 

704,000 

46.1 

893,000 

712,000 

46.1 

893,000 

712,000 

46.0 

887,000 

707,000 

45.8 

880,000 

701,000 

45.5 

865,000 

690,000 

45.1 

848,000 

676,000 

44.5 

822,000 

655,000 

40.7 
41.3 
41.6 
41.8 
41.8 
41.7 
41.5 
41.3 
40.9 
40,4 
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CONCLUSIONS   CONCERNING  FLOOD   ABATEMENT 

In  the  foregoing  pages  the  effect  of  conservation  reservoirs  in  reduc- 
ing the  height  of  floods  at  numerous  points  along  the  Ohio,  from  Pitts- 
burg to  Cairo,  has  been  reviewed.  In  making  the  computations  of  such 
effects  certain  legitimate  allowances  favorable  to  the  conservation 
scheme  have  purposely  been  omitted.  The  test  of  the  reservoirs  has 
been  made  without  giving  them  the  advantage  of  these  allowances 
in  the  computations.  Occasional  reference  has  been  made  to  them 
in  the  text.  It  has  been  necessary  to  include  rivers  on  which  no 
information  concerning  conservation  possibilities  is  obtainable  and 
other  rivers  concerning  which  such  information  is  not  complete. 
Advantage  has  not  been  taken  in  the  computations  of  the  fact  that 
the  proposed  reservoirs  will  conserve  the  torrential  flow  from  each 
basin  and  leave  unregulated  the  lower  and  more  moderate  portions. 
The  figures  have  been  based  solely  on  proportionate  areas,  conserved 
and  unconsented.  All  these  disadvantages  have  been  accepted  freelv 
and  the  test  has  been  applied  to  the  conditions  arising  in  two  floods 
along  the  Ohio,  the  greatest,  with  one  exception,  in  a  quarter  of  a  cen- 
tury.    What  are  the  results  ? 

It  has  been  shown  that  the  flood  height  in  all  cases  would  be  either 
reduced  below  the  danger  line  or  would  exceed  the  danger  line  by  so 
small  an  amount  that  the  use  of  any  one  of  the  allowances  above  men- 
tioned would  give  complete  abatement  throughout  the  length  of  the 
river.  It  is  impossible  to  draw  any  other  conclusion  from  the  data 
presented.  The  situation  merits  further  consideration  and  examina- 
tion as  a  part  of  the  proposed  government  policy  with  reference  to 
inland  waters. 

EFFECT  OF  STORAGE  ON  NAVIGATION 

In  the  previous  pages  the  effects  of  withholding  a  part  of  the  flood 
waters  from  the  Ohio  Kiver  during  flood  seasons  have  Deen  considered. 
We  will  now  consider  the  effects  of  allowing  this  water  to  discharge  into 
the  river  during  the  low- water  seasons  for  the  benefit  of  navigation. 
For  this  purpose,  sections  along  the  river  have  been  selected,  and  the 
effect  of  the  discharge  of  stored  water  under  varying  conditions  has 
been  computed.  For  the  sake  of  brevity,  no  attempt  will  be  made 
here  to  explain  the  interesting  methods  by  which  such  results  were 
arrived  at,  but  the  facts  will  l>e  given  in  the  following  table.  The 
first  column  of  the  table,  entitled  "  Increase  of  stage,  feet,"  means 
the  amount  that  the  stage  would  be  increased  above  the  low-water 
stage.  The  second  column,  entitled  "Flow  required,"  is  merely  a 
rating  of  the  section  showing  what  amount  of  water  would  be 
necessary  to  increase  the  stage  at  said  section  a  stated  number  of  feet. 
The  last  three  columns  in  the  table  give  the  number  of  days  that  the 
flow  from  the  reservoirs  would  maintain  a  stated  increase  of  stage, 
the  figures  being  based  on  full,  three-fourths  full,  and  half-full  reser- 
voirs. This  latitude  of  reservoirs  is  included  because  it  is  conceivable 
that  there  are  some  years  during  which  the  reservoirs  would  not 
be  completely  filled,  although  it  is  hardly  conceivable  that  there 
would  be  any  year  that  they  would  not  bo  considerably  more  than 
half  full. 
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REPOBT  OF  THE  INLAND  WATERWAYS  COMMISSION 


Increase  of  staae  of  Ohio  River  and  duration  of  same  at  stated  sections,  resulting  from 
release  of  stored  waters  during  the  low-water  season— Continued 

POINT  PLEASANT,  W.  VA. 


Increase 

Flow  re- 

Duration of  stage  (days). 

Reservoirs 

of  stage. 

quired. 

Reservoirs 

three- 

Reservoirs 

full. 

fourths 

half  full. 

full. 

Feet. 

Second-feet. 
11,600 

2.0 

718 

639 

359 

4.0 

24,100 

346 

259 

173 

6.0 

37,800 

220 

165 

110 

8.0 

£2,300 

150 

110 

80 

10.0 
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93 
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76 

50 
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8,800 


18,300 
29,500 
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55,000 
00,300 
84, 300 
99,300 
114,300 
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457 
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97 

60,200 

147 

111 

74 

76,000 

117 
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07 
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377 
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LOUISVILLE,  KY. 
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REPOBT  OF   THE  INLAND   WATERWAYS   COMMISSION 


Increase  of  stage  of  Ohio  River  and  duration  of  same  at  stated  sections,  resulting  from 
release  of  stored  waters  during  the  low-water  season — Continued 

POINT  PLEASANT,  W.  VA. 


Increase 

Flow  re- 

Duration of  stage  (days). 

Reservoirs 

of  stage. 

quired. 

Reservoirs 

three- 

Reservoirs 

full. 

fourths 
full. 

half  full. 

Feet. 

Second-feet. 
11,600 

2.0 

718 

539 

359 

4.0 

24,100 

346 

259 

173 

6.0 

37,800 

220 

165 

110 

8.0 

52,300 

150 

119 

80 

10.0 

67,300 

124 

93 

62 

12.0 

82,300 

101 

76 

50 

nUNTlNGTON,  W.  VA. 


CATLETT8BURG,  W.  VA. 


PORTSMOUTH,  OHIO 


CINCINNATI,  OHIO 


2.0 
4.0 
6.0 
8.0 
10.0 
12.0 
14.0 
16.0 
18.0 


2.0 

9,700 

914 

686 

457 

4.0 

20,500 

432 

324 

216 

6.0 

32,600 

272 

204 

136 

8.0 

45,700 

194 

145 

97 

10.0 

60,200 

147 

HI 

74 

12.0 

76,000 

117 

88 
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2.0 

10,500 
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4.0 

22,400 
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238 

6.0 
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227 
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162 
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10.0 
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165 
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83 

12.0 
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67 

14.0 
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83 

56 

16.0 
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95 

72 

48 

2.0 

8,200 

1,302 

976 

651 

4.0 

18,000 

593 

444 
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6.0 

28,600 

373 

279 

186 

8.0 

40,200 

266 

200 
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10.0 

52,600 

203 

152 
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12.0 
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81 
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486  BBPOBT  OF  THE  INLAND  WATERWAYS  COMMISSION 

There  is  in  Russia  at  the  head  of  the  Volga  and  Mtsa  rivers  a  great 
system  of  reservoirs  that  is  devoted  to  purposes  of  flood  prevention 
and  the  maintenance  of  low-water  navigation.  The  two  rivers  have 
their  sources  in  the  same  region,  but  flow  in  opposite  directions.  The 
country  is  flat  and  wooded,  and  dotted  with  numerous  lakes,  which 
provide  excellent  facilities  for  storing  flood  waters.  A  great  reservoir 
svstem,  therefore,  was  developed  by  the  Government,  an  excellent 
aescription  of  which,  together  with  its  effects,  appears  in  the  report  of 
Maj.  H.  M.  Chittenden,  U.  S.  Engineers,  entitled  "Reservoir  sites  in 
Wyoming  and  Colorado,"  House  Document  No.  141,  Fifty-fifth  Con- 
gress, second  session,  pp.  36  and  37,  from  which  the  following  extracts 
are  taken: 

These  reservoira  store  about  35,000,000,000  cubic  feet  of  water  in  all,  of  which 
20,000,000,000  can  be  used  in  the  Volga  and  20,000,000,000  can  be  turned  in  the  other 
direction,  there  beingapparently  a  storage  of  about  five  or  six  billions  that  can  be  used 
in  either  direction.  The  largest  and'most  important  of  these  reservoirs,  and  one  of  the 
largest  in  the  world  in  point  of  capacity,  although  insignificant  in  depth  and  containing 
dam,  is  the  Verkhnevoljsky  reservoir.  So  slight  is  the  fall  of  the  stream  in  this  region 
that,  although  the  dam  produces  a  maximum  elevation  of  water  surface  at  its  site  of 
only  about  17.5  feet,  the  water  backs  up  a  distance  of  about  60  miles  and  includes 
several  lakes.  The  low-water  season  capacity  of  this  reservoir  is  about  14,000,000,000 
cubic  feet,  and  the  average  season  storage  is  much  greater.  Its  effect  upon  the  low- 
water  flow  of  the  river  below  the  dam  is  to  raise  its  normal  surface  2.8  feet  at  Rjef,  96 
miles  below;  1.4  feet  at  Tver,  the  mouth  of  the  Tvertsa,  212  miles  below,  and  0.14  feet 
at  410  miles  below.  At  the  mouth  of  the  Tvertsa  the  storage  of  the  Zavodsky  reservoir 
comes  in  and  helps  out  navigation  below.  The  total  navigable  distance  on  the  Volga 
over  which  the  beneficial  influence  of  these  reservoirs  is  felt  is  upward  of  450  miles. 

On  the  Msta  slope  there  are  no  fewer  than  10  important  reservoirs,  all  of  them  being 
on  the  sites  of  natural  lakes,  the  total  storage  aggregating  about  14,000,000,000  cubic 
feet.  As  already  stated,  about  6,000,000,000  cubic  feet  of  storage  which  really  lies  on 
the  Volga  slope,  including  the  Zavodsky  reservoir,  formerly  was  and  still  can  be  turned 
into  the  Baltic  drainage.  This  entire  system  of  summit  reservoirs  that  can  be  used  to 
feed  the  Msta  is  called  the  Vychnevolotskv  system.  It  affords  material  improvement 
to  the  navigable  condition  of  Msta  and  Volkhoff  rivers  during  the  period  of  low  water. 

The  system  of  reservoirs  above  described  is  certainly  a  great  success,  and  upon  it 
depends  much  of  the  prosperity  of  the  surrounding  country.  It  is  probably  the  most 
complete  example  in  the  world  of  the  joint  results  of  flood  prevention  and  the  improve- 
ment of  navigation  produced  by  artificial  reservoirs.  It  has  an  importance,  however, 
which  it  could  not  have  in  this  country,  even  with  equal  physical  advantages,  for  rail- 
roads here  do  a  far  greater  proportion  of  the  transportation  business  than  in  Russia. 
But  the  example  shows  how  far  favorable  natural  conditions  can  be  made  to  improve 
the  low-water  conditions  of  streams. 

For  a  partial  demonstration  of  the  effectiveness  of  the  reservoir 
method,  reference  is  made  to  the  conditions  at  the  head  of  Mississippi 
River.  Here  only  a  part  of  the  possible  reservoir  development  has 
been  made,  but  even  this  appears  to  have  been  eminently  successful, 
as  may  be  shown  by  a  reading  of  the  report  of  a  board  of  United 
States  engineers,  consisting  of  Maj.  H.  M.  Chittenden,  Maj.  Charles 
L.  Potter,  and  Capt.  W.  B.  Judson  (Report  of  Chief  of  Engineers,  U. 
S.  Army,  1906.)  If  anything,  in  addition  to  that  which  has  been 
given  in  previous  pages,  is  needed  to  prove  the  usefulness  of  reservoir 
systems,  a  perusal  of  this  report  will  fulfill  all  demands.  Here  is 
a  system  constructed  primarily  for  the  benefit  of  navigation;  flood 
prevention  was  not  contemplated,  yet,  the  success  of  the  system  in 
preventing  floods,  save  in  a  few  particular  and  unusual  situations,  is 
as  great  as  the  success  in  navigation.  The  5  reservoirs  making  up 
this  system  have  a  total  capacity  of  over  90,000,000,000  cubic  feet, 
and  will  conserve  the  annual  flow  from  4,250  square  miles  of  drainage 
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exeepft  no  aurwaarfr  wrt  yeaax.     In  faeJL  An  nig  oodtjr  one  jnr 

io>  she  pass  traretLtrr  has  sfaeire  beest  saifigscffift  Tnm-tuS  to  move  tim  fil 
tines*  ifcserrotra-  "  Tfte  &£&:$&  oa  niaTOOTua*m  aee  «iisu3Mfcrtal«Mer  aad 
far  *  fcnrtfcer  <fcT*&'fomea&  off  nfe*  s&oeige  f*«fei»  ra  the  3eat»  <rf 

Vgm.Ti^gr^A  aari  UTarotsjan  the  capaimy  cotM  pc*jfe*bfr  be  ronrwgd 
to  IZafffo&yyffft  <rab&?  fedL  Thesisioeeu  sfce  e&ete*irf  tfcse  n«r- 
TOCT5.  as  bec^sdial  as  shey  are  jvwi  to  be  aloc^  t&ut  Mimtmpfi  m 
\RrmttscA*~  <ia  mos  ff*pir£sea£  she  FrigfteaS  ptj^abffiirr  off  sodi  tfareiop- 
mens. 

Wkk  rrfsraiee  tii>  m«r  risefe!ne3&  eq  pr*yett£rag  &*&&,  obgee&w 
lias*  been.  ma*ie  than  rjunr  et&tet  fe  afauoec  maopr*eiiable  at  St.  P«ci 
•cii  nasally  oofineratai  an  Lake  PepcaL  TM$  mfgfcs  banne  been  pre- 
^tKiwni  from  nhe  ccrflL  The  psserroas  eoiasfcrs-e  ocl£t  1 1J*  pier  cesi  off 
nhe  twcal  'irainA^-  ar*»a  ah»>-re  5<L  PaaiL  an*!  nbenrfoire.  bffo«!v  speak- 
ins.  *&*  «T*ri~  of  nfce  r5oo«£*  an  Ss-  Paul  will  be  <ie*!Teaaed  fjeSj  m  Eke 
pro  cordon-.  Tliere  ii*  *  'irarriage  an*a  between  &he  reserrahs  aod 
5g.  P*il  s^'TerinLy  Latt*  r..;.-  pro^ruie  an  nfrnes  %  S^^i-protiaans?  razMfil 
Of  course.  "iJ:*  aSo  r^tnaJr*  m^ie  for  nhe  rrx^r  befc>w  5c  Paal;  at 
Wbii-.r^,  \F-.t.  f  ;r  etarrpie.  nhe  proportion  of  «xt^-erwf  •ore*  to  the 
rx-*ii  imiruL^  ar**  i*  only  ~:\  per  '*.enr»..  Therefore,  nfce  efms^bmaH 
ahoT*  Zf.tti  rtppi^fcr*  *♦;■  arae  tznen.  *  L^'.fc  <rf  •*ov^jgu&raft  <gf  t&e 
r.i.:-^  ?*  j  ;>rj3r  +^z&ryA  "♦>  ooi^r^r^r  f«vo*ii  iif  .^cij  II  or  12  jw<rai* 
-;t  "bft  ATP:*  js  tx~ii£r  '•x-tiuroL  TLi*  a*  w»hI  LUnsurfctoi  W  rf«r  s^fete- 
ihth*  ot  if*  ^n:gjrjt*^rln^'  boar^l  *hoTe  nn*nniiGeii  b.  rn*  ffetnjQfssttm' 
^".c  •JiAr.  "he  n'werT'.jir  Fr*?^tn  v*l*  j^or,  r^§p«:c^ihie  for  nhe  9?wui 
Zxssi  'X  I.K-o  ix  A:uicfn.,  Mo-     THae  foiiijwinur  q^/j^Adion  5§  p«r8iiieE£: 

ui  -^Di&st  ;t  ^3^:wshtj»  Tan  mil  if  ar.c  a  <tanp  it  vas«r  -*"&>:  'tr.mimr  innx  n&fr  amtiwiUBS. 
Tub  lt*2l  a  ihr.nn  1J&1  *yiar*  mfTng.  jaid  zut^ui«»«  «^T»faI  smarm  Wut  tfut  Tbkbb^ 

is  AjJriTi.  -wjiiit  ?wxTiir»  infj  Jshr.nn  i  *tahiK  a»«*n  p«r  «%nnii  p«r  jr^usm-  beojs^  a  in» 
lmit-.iinnttftZ-j  r^n'.nrtd  iil  -nuLrt*  ;c  a*»arrx  injtt  cnocimiaiis  ngnniff  P^cHtt  «i  fltirf 
^  ?.ng:ni**aa.  HMUL  Pirn  1  p_  IrlSV  [ 
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I"  vill  be  enpoftatie  so  snnre  preesse  fiets  <!»HSU!ein!£aii)^  tfe  cost  off 
;he  prcpoeeti  /-xtiisemJioti  «Tr?&»!SL     SihkUl  *cl  ^srim*Ce  unosld  raq«e 


a  rr.fn-nse  »TATnfrvtff»jiii  of  all  t&e  pfcrjiw,al  ^r^Kikaocia-  asd  s 
»>f  riii*  prnperrx  n#>  be  sufeeawsiML  EeikcfTe  £snn».  frufcird  vpora  the 
^f?n  *j<  e»;c^nn^tai>ii  o€  ^frnffbar  resMvoces  in  ocfier  ofau&&i.  mnt  t6e  bsst 
r,L-tn  oin  h**  zfr*ti  an  t±e  pw*stm&  trme.  Is  *feionfcf  Ee  «2ipfc*sa*d  tbat 
nfciis  i»  !ir^  a  5haI  esrirnane,  azwf  a  <fe£*3i»i  £a^<»sri2anioii  OBezfcfi  serre  to 
mi zm  or  ni<tPHLse  the  &rnM'}im.z  s^ibtnfm^it.  TLe  o'^gt:  of  tie  dilEffrai 
r^^erT'jtr*  per  ^nin  raparinj  viH  <&pemi  praerosatEy  opoo  the  Take  off 
•he  litmi  to  be  •nhmerzefi  A  kbrie  part  of  nLar,  ^x>^t<>t»h1  by  the  pr»- 
poa*fi  *T*ne-d  Lk*  -.xlsj  s-omfnal  T:ifce,  Cfc  riie o^fcer  hjisnii,.  some  of  it 
k  sr.or£  asry.7Ll*^nI  ^tn*i.  wiifJe  in.  a  fev  tveac&ocs  lihere  m  eoaJ 
<iepo«.n*.  Mitzi  t  'A  r£j&&  wilt  be  worfcgrf  oixs  m.  a  fer  T<»ai!3^  Expfara- 
doG  of  uhe  .*.i:aI  rarir.'G.  •t«;w*  niLan  by  far  r.he  snwuner  p^art  off  the  coal 
lies  aooT*  *4he  proco»5eii  ijnr  2re». 

We  will  ii^e  a*  a  «ta&rfapi  of  «?» jd-ottracrre  <!o«r.*  7T  anrES«J  «torace 
resiffT'iCrs  -:t  Tari*:ns  s2*»j§  riLac  h^T^  been.  <trentu*d  eel  ^newa^.  E^ffope. 
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India,  and  other  places  or  which  have  been  projected  for  erection, 
with  costs  carefully  estimated.  Such  a  comparison  is,  of  course, 
merely  relative  and  too  great  weight  should  not  be  given  to  it;  yet, 
inasmuch  as  a  wide  variety  of  conditions  is  covered  by  these  reservoirs 
and  the  costs  thereof  vary  according  to  such  conditions,  it  may  be 
expected  that  the  reservoirs  contemplated  in  this  paper  will  approxi- 
mate in  some  degree  those  costs,  and  the  estimate  will  have  the  advan- 
tage of  being  based  on  work  actually  achieved  or  which  has  had  the 
minute  study  of  competent  engineers. 

It  has  been  found  from  an  examination  of  these  figures  and,  indeed, 
it  is  a  matter  of  common  observation  among  engineers,  that  the 
greater  the  capacity  of  any  reservoir,  the  smaller  the  cost  per  unit 
capacity.  Classifying  these  capacities  and  determining  the  cost  per 
cufcic  foot  per  second  per  year  we  have  the  following  statement: 


Capacity  in  millions  of  cubic  feet. 


Leaf  than  10.. 

10  to  60 

£0  to  100 

100  to  800 

600  to  1,000 

1,000  to  10,000. 
10,000  to  20,000 
Over  20,000. . . . 


Cost  per 
second- 
foot  per 
year. 


$118,090 

112,800 

79,417 

36,405 

20,775 

7,047 

1,664 

1,210 


Number 
of  reser- 
voirs. 


3 
5 
10 
21 
12 
35 
8 
3 


Examination  of  the  various  items  making  up  each  class  in  the 
above  table  shows  that  they  are  fairly  uniform  and,  save  for  an 
exceptional  entry  here  and  there,  there  are  no  unusually  ^  wide 
departures.  The  averages  in  each  class  are  justly  representative  of 
the  class. 

We  will  now  consider  the  cost  of  the  reservoirs  specified  in  tables 
previously  given.  There  are  in  the  proposed  system  two  reservoirs 
of  capacity  of  500  to  1,000  million  cubic  feet.  The  foregoing  table 
shows  that  such  reservoirs  cost  $20,775  per  second-root  yield. 
Multiplying  the  yield  of  each  of  the  two  reservoirs  above  noted  by 
$20,775  the  result  is  $1,050,000.  Following  the  same  process 
throughout  the  entire  system,  we  secure  the  following  statement: 

Estimated  cost  of  reservoirs  shown  in  proposed  system 


NurnlxT  of  reservoirs. 


Capacity  In  mil- 
lions of  cubic  feet. 


Estimated 
cost. 


2 500  to  1,000 

52 '  1.000  to  10.000 1 

15 1  10.000  to  20.000. . . 


31. 


$1,050,000 
53,784,000 
12,545,000 


Over  20.000 i    57,840,000 


100 ' 125,219,000 


At  first  glance  the  costs  above  suggested  seem  large,  but  there  are 
two  considerations  which  will  ameliorate  the  severity  of  the  first 
impression.  The  first  is  that  the  cost  for  such  a  reservoir  system  will 
be  progressive.  The  scheme  involved  is  not  one  that  can  or  should 
be  carried  out  at  one  fell  swoop,  but,  on  the  contrary,  it  forms  the 
nucleus  of  a  policy  which,  if  adopted,  could  be  the  guide  to  Govern- 


WATER  CONSERVATION   AND  FLOOD   PREVENTION  489 

ment  expenditures  in  future  years.  The  Government  will  probably 
expend  an  equivalent  sum  of  money  for  some  form  of  improvement 
in  the  Ohio  basin  during  the  next  twenty  years,  and  therefore  the 
real  question  to  be  faced  is  whether  the  money  shall  be  expended  for 
permanent  improvements  in  the  shape  of  reservoir  construction  or 
shall  be  expended  for  canalization  and  for  temporary  expediencies, 
such  as  dredging.  After  all,  it  comes  down  to  a  question  of  which  is 
the  best  way  to  expend  a  given  sum  of  money. 

The  second  feature  to  be  taken  into  consideration  is  that  the  value 
of  any  project  is  not  determined  by  the  amount  of  money  used  in  its 
construction,  but  by  the  final  utility  of  the  project.  If  the  value  of 
the  proposed  system  be  placed  alongside  the  total  cost  for  construc- 
tion, assuming  the  above  estimate  to  be  fairly  representative,  it  will 
be  seen  that  the  scheme  may  be  cited  as  a  "gilt  edged"  investment. 
Some  of  the  values  resulting  from  the  construction  of  the  proposed 
reservoir  system  have  been  cited  in  previous  pages.  They  may  be 
classed  as  follows: 

1.  Benefits  to  navigation. — The  reservoir  system  will  make  the 
construction  of  many  of  the  proposed  dams  along  the  Ohio  unneces- 
sary. These  dams  will  cost  over  $1,000,000  each.  The  effective 
cost  of  the  reservoir  system  will  therefore  be  reduced  by  an  amount 
equivalent  to  the  cost  of  the  locks  and  dams  that  it  would  be  neces- 
sary to  construct  in  the  Ohio  if  said  reservoir  system  were  not  installed. 
Again,  navigation  on  all  the  conserved  tributaries  will  be  improved, 
and  many  costly  proposed  improvements  on  said  tributaries  will  be 
rendered  unnecessary.  Tennessee  River,  for  example,  between 
Riverton  and  the  mouth  would  be  converted  into  a  great  navigable 
highway,  with  a  guaranteed  9-foot  channel.  The  upper  sections  of 
the  river  would  be  similarly  benefited.  The*  cost  ol  the  proposed 
improvements  in  these  tributaries,  made  unnecessary  by  the  reservoir 
system,  should  be  credited  to  said  system,  thereby  reducing  its  effec- 
tive cost.  Because  the  author  is  not  in  possession  of  the  late  report 
concerning  canalization  of  the  Ohio,  he  is  unable  to  venture  an  opinion 
concerning  the  amount  of  money  which  should  be  credited  to  the 
reservoir  system  by  reason  of  the  above  considerations. 

2.  Benefits  arising  from  flood  prevention. — This  is  a  vast  item — no 
definite  estimates  can  be  made.  An  estimate  of  the  damage  caused 
by  the  January  and  March  floods  of  1907,  compiled  from  local  reports 
along  the  valley,  amounted  to  more  than  $100,000,000.  This  esti- 
mate included  destruction  of  real  and  personal  property  and  inter- 
ruption of  trade,  but  did  not  include  depreciation.  This  is  the  most 
serious  of  all  flood  losses.  Trade  can  be  recovered,  buildings  can  be 
restored,  and  commodities  can  be  replaced,  but  the  depreciation  of 
real  property  or  the  stalling  of  its  development  by  reason  of  flood 
menace  is  a  factor  that  will  persist  as  long  as  floods  are  imminent. 
The  ultimate  loss  is  far  greater  than  all  the  other  factors  of  flood 
damage.  The  proprietor  of  a  great  manufacturing  establishment  on 
the  banks  of  the  Ohio,  in  discussing  with  the  writer  the  value  of  the 
deep  waterways  movement,  stated  that,  so  far  as  the  real  interests 
of  his  company  are  concerned,  the  desirability  of  the  proposed  9-foot 
channel  is  not  to  be  compared  with  the  need  for  flood  relief.  He 
said,  in  effect: 

We  can  prosper  without  the  water  transportation,  bii*  *"*  ■■"••mi  the  flood 

losses.    If  floods  persist  we  must  move. 

31673— S.  Doc.  325, 60-1 * 
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WATEB  POWER 

If  any  method  can  he  devised  by  which  the  United  States  Govern- 
ment can  realize  a  fair  return  on  the  additional  water  power  created 
by  the  proposed  storage  system,  the  entire  cost  of  the  reservoirs  will 
be  returnea  to  the  Treasury.  Charges  for  the  power  need  be  main- 
tained only  until  the  cost  of  the  system  of  reservoirs  has  been  repaid, 
after  whicn,  if  it  be  determined  wise,  the  water  rights  can  be  turned 
over  to  the  water  users,  after  the  manner  prescribed  in  the  reclama- 
tion act  of  1902.  Let  us  consider  some  of  the  possibilities  of  power 
production: 

The  total  fall  in  the  Ohio  at  Louisville  is  said  to  bo  about  27  feet. 
A  large  part  of  this  fall  is  obliterated  during  flood  seasons,  especially 
when  such  floods  involve  the  Wabash,  Cumberland,  and  Tennessee 
rivers,  as  well  as  some  of  the  tributaries  entering  the  Ohio  above 
Louisville.  It  has  been  estimated  that  if  the  tributary  basins  were 
conserved  up  to  their  maximum  the  fall  at  Louisville  would  be  at 
least  22  feet.  For  purposes  of  safety  we  will  consider  only  18 
feet  available.     Now,  the  capacity  of  the  reservoirs  proposed  in  this 

{>aper,  on  the  Ohio  tributaries  above  Louisville,  is  such  as  to  provide 
or  a  flow  at  Louisville  during  six  months  of  the  year  of  67,000  cubic 
feet  per  second.  The  unconsented  drainage  area  ;above  Louisville 
may  safely  be  expected  to  provide  at  least  an  equivalent  amount 
during  the  remaining  six  months  of  the  year.  Considering  then  an 
assured  flow  of  67,000  cubic  feet  per  second  at  Louisville  and  an  18- 
foot  fall,  there  is  indicated  an  available  horsepower  of  about  110,000. 
This  figure  involves  only  80  per  cent  efficiency  on  power  wheels. 
This  amount,  figured  at  $20  per  horsepower-year,  is  equivalent  to  a  3 
per  cent  income  on  $73,000,000. 

The  value  of  power,  on  the  Monongahola  dams  has  already  been 
cited,  as  well  as  that  on  the  proposed  Y  oughiogheny  dams.  An  esti- 
mate is  also  given  on  a  previous  page  of  tne  value  of  total  indicated 
horsepower  made  available  by  the  proposed  reservoir  system  in  the 
Great  Kanawha  basin.  Assuming  only  one-half  of  this  available  for 
economic  development,  there  would  be  the  equivalent  of  a  3  per  cent 
income  on  $1 55,000,000. 

The  Allegheny,  the  Cumberland,  and  especially  the  Tennessee, 
might  be  cited  further,  but  inasmuch  as  this  is  not  a  water-power 
report  the  purpose  of  this  section,  viz,  to  show  the  possibilities  of 
good  returns  on  the  proposed  investment,  will  be  amply  served  by  the 
examples  given. 

In  closing,  the  author  begs  leave  to  state  that  the  determination  of 
the  enormous  water  supply  possibilities  in  the  Ohio  basin,  discussed 
in  previous  pages,  constitutes  a  part  of  the  work  of  the  United  States 
Geological  Survey. 
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inland  navigation  and  other  purposes,  which  are  discussed  in  this 
preliminary  report  are  set  forth  in  the  following  letter  from  the 
Chairman  of  the  Inland  Waterways  Commission: 

Washington,  D.  C,  October  19, 1907. 
The  Secretary  of  the  Interior. 

Sir:  Pursuant  to  recent  action  by  the  United  States  Inland  Waterways  Commission, 
I  have  the  honor  to  solicit  information  concerning  certain  matters  connected  with 
prospective  improvement  of  the  waterways  of  the  interior,  viz,  the  relative  advantages 
of  concrete  and  stone  construction  for  dams  and  other  engineering  works;  the  relative 
advantages  of  reenforced  concrete  for  such  works,  and  also  for  bridges  over  larger 
streams;  the  relative  cost  of  stone,  ordinary  concrete,  and  reenforced  concrete  con- 
sidered with  special  reference  to  sources  of  materials  in:  (1)  Interior  United  States; 
(2)  the  Rocky  Mountain  region;  (3)  the  Pacific  slope;  and  (4)  the  Atlantic  slope; 
and  the  relative  advantages  of  steam  engines  and  internal  combustion  engines,  with 
special  reference  to  corresponding  sections  of  the  United  States  and  also  to  prospective 
use  in  connection  with  inland  navigation. 

Any  expert  information  on  these  matters  would  be  appreciated,  particularly  along 
the  lines  of  recent  investigation  and  practice  of  those  branches  of  the  Interior  De- 
partment dealing  with  engineering  works  and  with  testing  of  structural  materials 
and  f  uels. 

Yours  respectfully,  Theodore  E.  Burton, 

Chcrirrnan. 

W  J  McGee,  Secretary. 

The  inquiries  of  the  Inland  Waterways  Commission  as  to  the  rela- 
tive advantages,  cost,  and  availability  of  masonry,  concrete,  and 
reenforced  concrete  for  engineering  works,  have  already  been 
answered  in  part  by  the  chief  engineer  of  the  United  States  Reclama- 
tion Service  in  a  letter  addressed  to  the  Hon.  T.  E.  Burton,  chairman 
of  the  Commission,  on  November  26,  1907 — a  copy  of  which  letter  is 
herewith  appended. 

In  answer  to  the  Commission's  further  inquiry  as  to  the  relative 
cost  of  stone,  concrete,  and  reenforced  concrete,  considered  with 
special  reference  to  materials  available  in  different  parts  of  the  coun- 
try, especially  along  the  inland  waterways,  additional  data  are  given 
herewith. 

Concerning  the  relative  advantages  of  steam  engines  and  internal 
combustion  engines  in  utilizing  the  fuels  along  the  inland  waterways, 
for  navigation  and  other  industrial  purposes,  a  brief  statement  is 
given  in  the  latter  half  of  this  report. 

SIMILAR  INQUIRIES  FROM  OTHER  BRANCHES  OF  THE  GOVERN- 
MENT SERVICE 

Both  this  inquiry  and  that  concerning  the  cost  and  availability  of 
masonry,  concrete,  and  reenforced  concrete  are  matters  now  under 
investigation,  and  additional  reports  will  be  submitted  to  the  Com- 
mission from  time  to  time  as  progress  is  made  in  these  investigations. 

In  this  connection  1  may  call  attention  to  the  fact  that  the  prop- 
erties and  especially  the  permanence  of  concrete  and  brick  depend 
so  largely  on  the  character  of  the  materials  used,  that  these  materials 
should  always  be  thoroughly  tested  before  being  used  in  important 
engineering  works.  But  tne  determination  of  these  properties  requires 
tests  extending  over  so  long  a  period  of  time — in  some  cases  several 
years — that  in  the  investigations  now  underway  for  the  concrete  and 
brick  we  are  selecting  from  different  parts  ot  the  country,  sands, 
gravels,  clays,  and  stone,  which  are  typical  of  extensive  deposits. 
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And  these  investigations  being  conducted  in  advance  of  the  actual 
construction  work,  will  give  the  information  necessary,  both  for  the 
preliminary  estimates  or  cost  and  for  construction,  without  the  loss 
m  time  which  would  otherwise  intervene  after  the  work  had  been 
decided  upon,  in  any  part  of  the  country. 

Inquiries  similar  to  the  above  are  being  made  from  time  to  time  by 
the  supervising  architect  and  officers  in  charge  of  the  public  build- 
ings or  the  United  States,  by  the  Isthmian  Canal  Commission,  by  the 
Reclamation  Service,  by  the  Bureau  of  Steam  Engineering  and  the 
Bureau  of  Yards  and  Docks  in  the  Navy  Department,  by  the  Corps 
of  Engineers  of  the  Army,  and  other  Government  bureaus,  as  well  as 
by  persons  in  charge  of  State,  municipal,  or  private  construction 
work  or  the  various  industries  throughout  the  country. 

All  such  inquiries  illustrate  the  need  for  additional  authentic 
information  based  upon  investigation  and  experience  in  connection 
with  the  materials  available  for  such  construction  work,  or  fuels 
available  for  power  development  in  different  parts  of  the  country. 
'  They  also  illustrate  the  fact  that  this  additional  information  needed 
in  connection  with  the  work  of  the  Government  is  the  same  as  that 
needed  in  connection  with  the  development  of  the  industries  of  the 
country,  looking  in  every  case  to  the  attainment  of  higher  efficiency 
and  economy  in  the  use  of  available  materials,  whether  it  be  for  power, 
heat  and  light,  or  for  construction. 

It  is  with  a  view  to  aiding  in  the  solution  of  these  problems  that  the 
Geological  Survey  has  been  authorized  by  Congress  to  investigate 
fuels  and  structural  materials;  and  it  is  hoped  that  from  time  to  time 
as  the  results  of  these  investigations  are  made  public,  that  the  infor- 
mation obtained  for  use  by  the  different  departments  of  the  Govern- 
ment will  also  prove  useful  in  industrial  development  throughout  the 
country. 

The  expenditures  of  the  Federal  Government  for  construction  work 
and  for  fuels  now  exceed  $45,000,000  per  annum,  while  the  expendi- 
tures of  the  country  for  similar  purposes  will  probably  approximate 
$2,500,000,000  per  annum.  . 

It  is  believea  that  these  investigations,  which  are  now  being  con- 
ducted under  an  advisory  board  on  which  each  of  these  Government 
bureaus  is  represented,  may  render  practicable  a  saving  to  the  Gov- 
ernment and  to  the  people  of  the  country  a  percentage  on  these  expen- 
ditures which  will  increase  as  the  investigations  are  extended  ana  the 
results  become  available. 

STRUCTURAL  MATERIALS  FOR  RIVER  AND  HARBOR  WORK 

In  spite  of  the  fact  that  concrete  is  being  used  to  a  larger  extent 
each  year,  yet  there  are  abundant  evidences  of  the  fact  that  the  engi- 
neering profession  is  still  seriously  in  need  of  information  concerning 
the  character  of  concrete  and  its  behavior  under  tensile  and  com- 
pression strains;  its  behavior,  in  both  cold  and  warm  climates,  in 
river  and  harbor  work  when  exposed  between  high  and  low  water; 
w*hen  exposed  to  the  action  or  organic  or  mineral  acids,  alkalis, 
oils,  etc.;  its  behavior  under  different  electrical  conditions;  and  its 
behavior  under  different  conditions  when  made  up  of  varying  con- 
stituent materials;  the  manner  and  extent  of  the  reenforcing  of  con- 
crete, and  the  percentages  of  the  steel  and  the  distribution  of  the  eteaL 
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Increase  of  staae  of  Ohio  River  and  duration  of  same  at  stated  sections,  resulting  from 
release  of  stored  waters  during  the  low^water  season — Continued 

POINT  PLEASANT,  W.  VA. 


Increase 

Flow  re- 

Duration of  stage  (days). 

Reservoirs 

of  stage. 
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three- 
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full. 

fourths 
full. 
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2.0 

Second-feet. 
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80 
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62 
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HUNTINGTON,  W.  VA. 
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67 
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CINCINNATI,  OHIO 


2.0 
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8.0 
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800 
300 
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99 
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84 
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97 
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LOUISVILLE,  KY. 


2.0 
4.0 
6.0 
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08 
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can  be  obtained  by  means  of  river  transportation.  Over  all  this 
upper  portion  of  the  river,  furthermore,  clays  for  the  manufacture 
or  cement,  and  sand  and  gravel  of  excellent  quality  for  concrete  con- 
struction are  abundant.  The  sand  may  usually  be  dredged  from  the 
river's  channel.  Magnesian  limestone  and  sandstone  suitable  for 
concrete  is  found  along  not  less  than  50  per  cent  of  this  portion  of 
the  river's  course. 

On  the  Missouri  River  good  cement  materials  outcrop  from  near 
Kansas  City  to  above  Omaha;  also  from  Yankton  to  points  near 
Pierre,  S.  Dak.  On  the  lower  portion  of  the  Missouri  River  similar 
limestone  occurs  in  the  vicinity  of  St.  Louis.  Sands  of  good  quality 
are  obtained  by  dredging  throughout  all  the  upper  portions  of ^  the 
river.  Crushed,  stone  for  concrete  work  will  probably  be  derived 
from  all  the  limestone  beds. 

The  Tennessee  River  throughout  its  length  from  north  of  Knox- 
ville  to  Paducah,  has  almost  continuously  available  limestone  of 
good  quality  for  use  in  cement  manufacture,  and  the  same  may  be 
said  concerning  the  availability  of  clay  supplies.  Cheap  fuels  for 
cement  manufacture  can  be  obtained  from  Alabama  and  Tennessee. 

Along  the  Ohio  River  from  Pittsburg  to  Ironton  a  few  light  beds 
of  limestone  occur  near  the  river  and  are  used  at  several  points  in 
cement  manufacture.  From  this  point  to  Owensboro,  Ky.,  prob- 
ably one-third  of  the  river's  course  is  bordered  by  limestones  and 
clays  suitable  for  cement.  Sands  and  gravels  occur  in  the  river's 
bed  and  may  be  obtained  by  dredging;  coal  is  obtained  in  Indiana, 
Kentucky,  Ohio,  Pennsylvania,  and  West  Virginia  suitable  for  use 
in  the  manufacture  of  cement. 

The  Illinois  River  is  bordered  at  several  points  in  the  vicinity  of 
La  Salle  and  Utica  by  limestone,  clays,  and  coals  of  good  quality  for 
cement  manufacture;  and  there  are  also  along  its  course  abundant 
supplies  of  sand,  gravel,  and  stone  suitable  for  concrete  construction. 

The  Red  River  and  its  tributaries  northeast  of  Texarkana  passes 
through  extensive  deposits  of  chalk,  which,  in  view  of  the  proximity 
of  clays  and  coals,  can  be  used  even  more  extensively  than  now  for 
cement  manufacture. 

Along  transportation  routes  across  the  Great  Lakes,  limestones 
suitable  for  cement  manufacture  are  found  at  but  few  places.  At 
various  points  on  the  lower  peninsula  of  Michigan,  as  at  Bay  City 
and  Manistee,  near  Detroit,  and  also  near  Sandusky,  Ohio,  lime- 
stone and  marl  and  clays  suitable  for  cement  manufacture  exist; 
and  the  sand  and  gravel  deposits  are  available  in  the  same  region  for 
the  making  of  concrete. 

Pacific  coast. — Along  the  Columbia  River,  sands  and  gravels  and 
stone  for  concrete  work  are  abundant,  hut  no  materials  are  found 
suitable  for  the  manufacture  of  cement.  In  Puget  Sound,  on  the 
Orcas,  and  San  Juan  Islands,  limestone  has  been  found  and  suitable 
clays  occur  nearby;  and  in  the  adjacent  regions  of  Washington  and 
British  Columbia  is  abundant  coal  suitable  for  making  cement. 

In  the  vicinity  of  Los  Angeles  are  several  deposits  of  limestone 
which  are  eminently  suited  to  manufacture  of  cement.  Satisfactory 
clay  deposits  and  cheap  oil  fuel  are  available  and  give  promise  of 
large  development  there  in  the  future,  and  sands  and  gravel  or  stone 
for  concrete  construction  are  easily  obtained. 

At  San  Francisco  the  possibilities  of  cement  manufacture  are  now 
partly  developed,   but  do  not  promise  large  future  developments. 


MATEBIALS  RELATED  TO   WATEB  TRANSPORTATION  497 

Sands  and  gravels  are  available  for  concrete  construction.     Broken 
stone  is  also  abundant. 

THE  PURPOSE  AND  PLAN  OF  PENDING  INVESTIGATIONS  OF 
THESE  MATERIALS 

As  indicated  above,  the  primary  purpose  of  the  investigation  of 
structural  materials  now  underway  is  to  obtain  and  to  supply 
such  information  concerning  these  materials  as  is  needed  in  con- 
nection with  the  various  building  and  construction  work  of  the 
Government. 

Attention  was  called  above  to  the  fact  that  considerable  time  is 
required — sometimes  two  or  three  years — for  the  seasoning  of  con- 
crete masses  before  the  series  of  tests  can  be  completed.  It  is  there- 
fore a  part  of  this  general  purpose  that  these  investigations  shall  be 
conducted  sufficiently  in  advance  of  the  actual  construction  work  to 
permit  of  our  obtaining  during  this  time  results  which  may  be  re- 
garded as  conclusive  before  the  construction  begins. 

The  plan  of  operations  involves:  (1)  Obtaining,  largely  through 
the  cooperation  of  the  geologic  branch  of  the  Survey,  information 
concerning  the  general  distribution  of  the  sand,  gravel  and  stone 
deposits  which  appear  to  be  available  for  use  in  connection  with  this 
work;  (2)  to  select  from  different  parts  of  the  country  nearest  to  the 
places  where  the  officers  of  the  Government  plan  to  do  construction 
or  building  work,  structural  materials  (sands,  gravel,  stone),  which 
are  representative  of  large  deposits  of  material  available  for  this  work; 
(3)  to  test  this  material  not  only  by  a  chemical  and  physical  examina- 
tion of  the  material  itself,  but  also  by  mixing  these  materials  with  a 
typical  cement  and  using  these  mixtures  in  the  making  of  blocks  of 
mortar,  concrete,  and  reenforced  concrete  under  a  vanety  of  condi- 
tions; and  (4)  after  seasoning 'these  masses  under  a  variety  of  con- 
ditions, and  for  different  periods  of  time,  testing  them  from  time  to 
time  in  such  manner  as  will  determine  their  different  properties  and 
their  suitability  for  different  classes  of  construction. 

In  connection  with  the  inaguration  of  emy  new  line  of  investiga- 
tions, much  time  is  required  for  the  preliminary  work  of  securing 
adequate  equipment,  in  training  of  experts  to  take  part  in  these 
investigations,  in  determining  exact  methods  which  are  to  be  em- 
ployed, and  in  arriving  at  a  certain  degree  of  efficiency  and  certain 
general  conclusions  through  tests  made  with  certain  types  of  materials 
which  are  carefully  selected  for  this  purpose.  The  materials  to  be 
investigated  must  then  be  selected  in  sufficient  quantity  (from  1  to  10 
tons  each),  so  that  they  can  be  tested  under  a  sufficient  variety  of 
conditions  to  meet  all  cases  that  are  likely  to  arise. 

These  investigations  were  inaugurated  in  1905;  and  at  the  present 
time  not  only  has  a  large  amount  of  information  been  developed  con- 
cerning the  general  properties  of  concrete  and  reenforced  concrete, 
but  in  addition  to  this  sands,  gravels,  and  stone  have  been  collected 
from  a  number  of  important  localities  where  Government  work  has 
been  planned,  and  concrete  and  reenforced  concrete  made  of  these 
materials  have  been  tested  under  a  variety  of  conditions. 

USE  OF  CONCRETE  IN  WATERWAY  IMPROVEMENT 

The  results  of  these  investigations  are  now  being  published  ^& 
rapidly  as  practicable.     Among  the  conclusions  &T\:\NeA  «\»,  «A<ssff  *x*> 
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worthy  of  mention  in  connection  with  the  problems  now  under  con- 
sideration, as  follows: 

1.  The  sand,  gravel  and  stone  suited  for  the  making  of  concrete  are 
so  much  more  generally  available  on  or  near  the  navigable  waterways 
of  the  country  than  is  stone  suited  for  masonry  work,  that  concrete 
is  probably  destined  to  play  an  increasingly  large  part  in  engineering 
construction  for  the  improvement  of  these  waterways; 

2.  While  future  limited  tests  of  local  material  may  be  needed  as 
preliminary  to  important  local  construction,  yet  these  general  investi- 
gations now  underway  should  settle  all  general  questions  as  to  the 
availability  and  value  of  these  materials  in  advance  of  the  construc- 
tion, thus  avoiding  the  long  delays  otherwise  necessary  for  testing 
work  before  actual  construction  can  be  commenced; 

3.  As  concerns  the  sands,  the  strength  and  density  of  the  mortars 
is  greater  when  the  sand  is  uniformly  graded,  i.  e.,  when  there  is  a 
small  percentage  of  voids ; 

4.  While  probably  no  definite  law  has  yet  been  found  by  means  of 
which  the  strength  of  mortars  or  concrete  using  crushed  stone  screen- 
ings may  bo  foretold  from  mechanical  conditions,  nevertheless  the 
same  rule  seems  to  apply  for  crushed  stone  as  for  sands,  i.  e.,  the 
strength  and  density  are  greater  as  the  percentage  of  voids  diminishes. 

Letter  from  the  chief  engineer  of  the  United  States  Reclamation 
Service  as  to  the  relative  advantages  and  cost  of  masonry,  con- 
crete, and  reenforced  concrete: 

November  26,  1907. 
Hon.  T.  E.  Burton, 

House  of  Representatives ,  Washington,  D.  C. 

Sir:  By  reference  from  the  Secretary  of  the  Interior  I  have  received  your  letter 
of  November  12,  inclosing  a  letter  framed  by  the  members  of  the  Inland  Waterways 
Commission,  making  certain  inquiries. 

At  my  request  the  Geological  Survey,  through  its  technologic  branch,  is  taking 
up  the  answer  to  your  question  regarding  the  relative  advantages  of  steam  engines 
and  internal  combustion  engines.  The  other  questions,  which  I  will  endeavor  to 
answer  as  completely  as  conditions  will  permit,  are  as  follows: 

1.  The  relative  advantages  of  concrete  and  stone  construction  for  dams  and  other 
engineering  works. 

2.  The  relative  advantages  of  reenforced  concrete  for  such  works  and  also  for 
bridges  over  larger  streams. 

3.  The  relative  cost  of  stone,  ordinary  concrete,  and  reenforced  concrete  consid- 
ered with  special  reference  to  sources  of  materials  in:  (1)  interior  United  States;  (2) 
the  Rocky  Mountain  region;  (3)  the  Pacific  slope,  and  (4)  the  Atlantic  slope. 

All  of  the  materials  mentioned — plain  concrete,  building  stone,  and  reenforced 
concrete — are  up-to-date  materials  of  construction  in  common  use  at  the  present 
time  and  are  extensively  used  by  the  Reclamation  Service  and  by  other  construc- 
tion organizations  throughout  the  country.  The  theory  of  design  of  reenforced  con- 
crete has  been  recently  developed  and  the  general  use  of  this  material  has  come 
into  great  popularity  in  late  years.  Plain  concrete,  on  the  other  hand,  like  building 
stone  construction,  is  of  ancient  origin  and  use. 

A  comparison  of  the  relative  advantages  of  the  three  construction  materials  in 
question  requires  independent  consideration  for  each  structure,  based  on  the  eco- 
nomical availability  of  material  and  the  kind  of  forces  to  be  resisted.  For  example, 
a  structure  of  a  given  typo  might  properly  be  built  of  concrete  near  lines  of  trans- 
portation where  cement  could  be  cheaply  obtained,  and  concrete  for  the  same  kind 
of  structure  might  be  inadvisable  in  remote  regions  where  cement  is  very  expensive 
and  where  good  building  stone  might  be  convenient.  Likewise  plain  concrete  or 
stone  masonry  are  not  adapted  to  use  for  beams,  ties,  and  slabs  and  whatsoever  por- 
tions of  a  structure  are  subjected  to  bending  and  pulling  stresses. 

The  Reclamation  Service  is  constructing  two  dams  under  very  similar  physical 
conditions  on  exactly  the  same  plan  and  for  similar  purposes.     One  of  these  dams  is 
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mitting  electric  power  thus  developed  to  industrial  centers  located 
on  navigable  streams  and  on  railwav  lines. 

As  illustrating  the  possibility  of  transporting  fuel  cheaply  with 
water  navigation,  I  may  call  attention  to  the  steamer  en  route  (at 
this  date,  January,  1908)  from  Pittsburg  to  New  Orleans,  carrying 
56,000  tons  of  bituminous  coal  on  barges  at  a  cost  of  $1.50  per  ton, 
as  compared  with  the  cost  by  rail,  which  would  exceed  $5  per  ton. 

Cheap  power  is  now  universally  considered  to  be  a  fundamental 
factor  in  the  development  of  industries  in  all  countries.  While  cheap 
power  for  navigation  is  an  important  factor :  cheap  navigation  and 
cheap  transmission  of  electric  power  are  also  important  to  the  devel- 
opment of  industries  along  our  waterways. 

STEAM  ENGINES  VERSUS  INTEBNAL-OOMBUSTION  ENGINES  AND 
WATER  TRANSPORTATION 

The  Commission's  inauiry  is  therefore  interpreted  as  calling  for  the 
consideration  of  the  relative  advantages  of  the  steam  and  internal 
combustion  engines  simply  as  a  part  of  the  discussion  of  the  broader 
problem — the  development  of  cheap  power  for  navigation  and  indus- 
trial purposes. 

The  development  of  the  modern  gas  producer  and  gas  engine  is  so 
recent  that  the  exhibition  of  a  600  horsepower  gas  engine  at  the  Paris 
Exposition  in  1900  awakened  general  comment  and  it  was  several 
years  later  before  engines  of  even  this  size  were  being  manufactured 
in  the  United  States;  whereas  to-day  gas  engines  as  large  as  6,000 
horsepower,  of  American  manufacture,  are  being  operated  satisfac- 
torily. A  lew  small  gas  producers  for  power  purposes  were  operated 
in  the  United  States  ten  years  ago,  but  as  late  as  1904  when  tne  fuel- 
testing  work  of  the  Geological  Survey  was  begun  at  St.  Louis  Expo- 
sition it  was  not  generally  believed  tfiat  gas  producers  could  bo  oper- 
ated commercially  in  this  country  on  ordinary  bituminous  coal. 
The  development  of  the  gas  engine  and  producer  have,  therefore,  only 
just  been  entered  upon.  Nevertheless  during  the  past  few  years 
more  than  300  gas-producer  plants  have  been  installed  in  the  United 
States;  and  while  more  than  two-thirds  of  these  plants  use  anthra- 
cite coal  and  charcoal  as  fuel,  more  than  70  per  cent  of  the  power 
developed  is  developed  on  producer  plants  using  bituminous  coal: 
and  in  spite  of  the  still  imperfect  development  of  the  producer,  and 
our  imperfect  knowledge  as  to  the  chemistry  and  physics  of  its  com- 
bustion processes,  these  plants,  as  a  whole,  are  rendering  satisfactory 
service.  The  belief  among  engineers  is  now  quite  general  that  the 
producer  and  the  internal  combustion  engine  have  not  only  come  to 
stay  but  are  a  distinct  step  forward  in  cheap  power  development, 
and  in  the  utilization  of  our  low-grade  fuels.  In  view  of  the  long  ana 
more  mature  development  of  the  steam  boiler  and  the  steam  engine, 
it  seems  hardly  fair  to  draw  comparisons  between  them  and  the  mod- 
ern gas  producer,  but  the  situation  may  be  summarized,  briefly,  as 
follows: 

1.  In  relation  to  the  cost  and  installation  of  the  larger  plants  in 
excess  of  4,000  horsepower,  the  cost  of  the  two  plants  is,  approxi- 
mately, the  same.  For  smaller  installation  the  cost  of  the  gas  engine 
gas  producer  plant  may  slightly  exceed  that  of  the  steam  plant. 

2.  The  cost  of  maintenance  between  the  steam  and  producer  gas 
plants,  in  many  respects,  may  be  considered  as  approximately  the 
same,  excepting  that  the  internal-combustion  engine  and  the  pro- 
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ducer  require  at  present  more  skilled  and  expensive  engineering  super- 
vision than  does  the  steam  plant,  and  there  are  available  fewer  experts 
trained  for  the  supervision  of  producer  plants,  owing  to  the  newness 
of  this  form  of  power  development.  But  the  greater  efficiency  in 
operating  the  producer  plant  reduces  the  cost  of  the  fuel  to  such  an 
extent  as  to  snow  a  balance  in  favor  of  combined  maintenance  and 
operating  expenses  for  the  producer-gas  plant  over  the  steam  plant 
of  about  50  per  cent. 

3.  The  growing  demand  for  cheap  power  without  smoke  and  the 
consequent  development  of  the  producer  and  gas  engine  have  also 
greatly  stimulated  the  more  efficient  development  of  the  steam  boiler 
and  engines  (including  steam  turbines).  Success  in  attaining  higher 
fuel  efficiencies  with  each  system  indicates  that  each  will  continue  to 
play  an  important  part  in  the  industrial  progress  of  the  country. 

4.  Other  important  advantages  claimed  for  the  producer  gas  sys- 
tem are  its  ability  to  use  efficiently  low-grade  fuels,  even  when  con- 
taining: more  than  50  per  cent  ash;  the  complete  abolition  of  smoke; 
while  tor  the  steam  furnace  system  is  claimea  greater  simplicity,  ease 
of  management,  and  the  utilization  of  exhaust  steam  for  heating  pur- 
poses. 

The  situation  as  to  cost  of  maintenance  is  illustrated  bv  the  follow- 
ing table,  taken  from  a  paper  on  power  plant  economics  fey  Mr.  H.  G. 
Stott,  superintendent  of  motive  power  of  the  Interborough  Rapid 
Transit  Uompany,  and  also  a  member  of  the  national  advisory  board 
on  fuels  and  structural  materials. 

Distribution  of  maintenance  and  operation  charges  per  kilowatt-hour 
[Stated  in  percentages] 


Recipro- 
cating 
engines. 

Steam 
tur- 
bines. 

Recipro- 
cating 
engines 
and  steam 
turbines. 

Gas 
engine 
plant. 

Gas 

engines 

and 

steam 

tusbines. 

Maintenance. 
Engine  room,  mechanical 

2.57 

4.61 

.58 

1.12 

2.26 
1.06 

.74 
7.15 

.17 

61.30 

7.14 

6.71 

1.77 

.30 
2.52 

0.51 
4.30 
.54 
1.12 

2.11 
.94 
.74 

6.68 

.17 

57.30 

.71 

1.35 
.35 
.30 

2.52 

1.54 

3.52 

.44 

1.12 

1.74 

.80 

.74 

5.46 

.17 

46.87 

5.46 

4.03 

1.01 

.30 

2.52 

2.57 
1.15 
.29 
1.12 

1.13 

.53 

.74 

1.79 

.17 

26.31 

3.57 

6.71 

1.77 

.30 

2.52 

1.64 

Boiler  room  or  producer  room 

1.95 

Coal  and  ash  handling  apparatus 

.29 

Electrical  apparatus 

1.12 

Operation. 
Coal  and  ash  handling  labor 

1.13 

Removal  of  ashes 

.53 

Dock  rental 

74 

Boiler-room  labor 

3.03 

Boiler  room,  oil,  waste,  etc 

.17 

Coal 

Water 

•45.77 
I  14 

Engine  room,  mechanical  labor 

4.03 

Lubrication. '. 

1  06 

Waste,  etc 

30 

Electrical  labor 

2.52 

Relative  cost  of  maintenance  and  operation 

Relative  investment 

100.00 
100.00 

79.64 
82.50 

75.72 
77.00 

50.67 
100.00 

46.32 
91.20 

As  to  the  relative  efficiency  of  the  steam  engine  and  the  internal 
combustion  engine  from  the  standpoint  of  coal  consumption,  on  162 
tests  made  at  the  fuel-testing  plant  of  the  Geological  Survey,  ex- 
tending over  120  samples  of  bituminous  coals,  9  samples  of  semi- 
bituminous  coals,  9  samples  of  lignite,  2  samples  of  peat,  and  other 
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miscellaneous  coals,  it  was  indicated  as  an  average  result  that  the 
development  of  one  horsepower  per  hour  required  about  2\  times  as 
much  fuel  under  the  steam  boiler  as  was  required  in  the  gas  producer. 

As  further  indicating  the  relative  losses  in  converting  coal  into 
power  through  the  steam  engine  and  the  internal  combustion  engine, 
an  average  was  shown  at  one  of  the  most  modern  power  plants  in  the 
country,  viz,  the  Interborough  Rapid  Transit  Company  of  New 
York,  of  89.7  per  cent  loss  and  10.3  per  cent  of  energy  utilized  as 
actual  work;  whereas  the  average  loss  in  the  producer-gas  plant 
showed  76  per  cent  loss  and  24  per  cent  energy  utilized  as  electricity. 

Modern  improvements  both  in  the  steam  engine  and  the  internal 
combustion  engine  equipment  are  now  making  such  rapid  progress 
that  these  relative  figures  may  be  changed  from  time  to  time.  The 
development  of  each  of  these  systems  is  greatly  stimulating  the 
development  of  the  other.  But  the  advanced  position  already 
gained  by  the  producer-gas  system,  considered  in  connection  with 
the  recentness  and  immaturity  of  the  producer  for  bituminous  coal, 
gives  promise  of  a  future  in  cheap  power  development  and  the  utili- 
zation of  the  low-grade  fuels  of  the  country  which  is  most  encouraging'. 

There  is  also  need  of  further  information  concerning  improved 
methods  of  mining  coal  which  will  render  practicable  the  removal 
of  from  90  per  cent  to  100  per  cent  of  the  total  good  coal  available  in 
a  given  bed  of  coal;  and  will  also  render  practicable  the  removal  for 
use  in  a  gas  producer  the  low-grade  coals  occupying  a  portion  of  the 
same  bed  or  adjacent  beds  of  coal. 

But  while  the  development  of  cheap  power  and  the  utilization  for 
this  purpose  of  the  low-grade  fuels  widely  distributed  in  the  United 
States  is  full  of  promise,  progress  in  this  direction  is  now  seriously 
retarded  by  the  lack  of  information — 

1.  Concerning  the  real  character  and  composition  of  the  different 
types  of  bituminous  coal,  i.  e.,  the  composition  is  expressed  in  hydro- 
gen gather  than  in  atoms  of  oxygen,  hydrogen,  carbon,  etc. 

2.  Concerning  the  character  and  composition  of  low-grade  fuels. 

3.  Concerning  the  chemical  and  physical  changes  which  take 
place  in  connection  with  the  combustion  processes  both  in  the  pro- 
ducer and  in  the  gas  engine. 

4.  Concerning  the  methods  by  which  in  the  operations  of  the  gas 
producer  the  highest  efficiency  attained  may  be  attained  continu- 
ously and  on  a  chemical  basis. 

One  of  the  difficulties  in  connection  with  the  operation  of  the  gas 
producer  and  the  internal  combustion  engines  at  the  present  time  is 
the  variability  in  the  quality  of  the  gas  as  it  leaves  the  producer. 
Thus  in  the  operations  of  the  producer  at  the  fuel-testing  plant  of  the 
Geological  Survey  all  gas  made  and  utilized  for  power  purposes 
would,  within  a  few  hours'  time,  occasionally  vary  from  125  to  225 
British  thermal  units  per  cubic  foot  of  gas.  If,  in  cases  like  this,  the 
highest  efliciency  of  225  B.  t.  u.  per  cubit  foot  of  gas  can  bo  main- 
tained continuously  the  fuel  efliciency  of  the  gas  producer  would 
thereby  be  largely  increased. 

AVAILABILITY  OF  THE  INTERNAL-COMBUSTION  ENGINE 

Internal  combustion  engines  using  gasoline  and  alcohol  are  now 
being  recognized  as  entirely  feasible  as  a  motive  power  for  small  boats 
such  as  small  launches,  barges,  etc. ;   and  these  are  beginning  to  be 
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Power  development  at  the  mines  and  its  transmission  to  industry 
centers  bordering  inland  waterways. — The  early  power  developments 
in  the  United  States  were  generally  at  natural  waterfalls  on  the 
streams,  remote  from  even  the  main  public  highways.  Latre  came 
the  location  of  the  factories  on  the  railways  with  power  developed 
through  the  local  steam  plant  or  electrically  transmitted  from  more 
or  less  distant  waterpowers. 

Another  system  now  attracting  attention  and  promising  much  for 
future  industrial  developments  is  the  utilization  of  low-grade  fuels 
for  cheapo-power  production  at  the  mines,  and  the  electric  transmis- 
sion of  tnis  power  for  varying  distances  to  industry  centers  located  at 
E laces  where  transportation  is  available  by  both  water  and  rail  for 
oth  the  concentration  of  raw  material  and  the  distribution  of  manu- 
factured products. 

The  investigation  conducted  during  the  past  few  years  at  the 
Geological  Survey  fuel  testing  plant  has  indicated  that  in  the  modern 

fjas  producer  low-grade  coals  carrying  as  much  as  50  per  cent  ash,  or 
ignites  carrying  as  much  as  40  per  cent  water  can  be  used  efficiently 
for  power  development*  and  experience  both  in  this  and  other  coun- 
tries has  demonstrated  the  practicability  of  the  electric  transmis- 
sion of  power  for  distances  exceeding  200  miles. 

The  advantages  of  this  system  would  be:  (1)  the  utilization  of 
cheap  low-grade  fuels,  or  those  rich  in  sulphur  such  as  are  now  neg- 
lected or  wasted  in  mining  operations,  leaving  the  higher  grade  coeds 
to  be  used  for  steam  power  plants,  coking  or  other  purposes  for  which 
they  are  especially  adapted;  (2)  the  elimination  of  freight  charges 
on  the  transportation  of  this  low-grade  material,  the  power  bemg 
transmitted  as  electricity  rather  than  as  coal;  and  (3)  the  location 
of  factories  at  places  distant  from  the  mines  where  transportation 
by  both  water  and  rail  are  available,  but  without  the  smoke  and 
ashes,  which  usually  abound  at  manufacturing  centers. 

Distribution  of  these  low-grade  coals. — The  low-grade  fuels  suitable 
for  power  development  in  the  way  indicated  above  are  sometimes 
found  in  the  same  beds  with  high-grade  coal,  making  up  a  few  inches- 
or  a  few  feet  on  the  upper  or  lower  surface  of  the  main  bed  of  high- 
grade  coal:  or,  in  other  places,  it  may  make  up  the  entire  thickness 
of  the  bed.  In  either  case  this  low-grade  material,  which  would 
otherwise  be  neglected,  may  for  the  local  gas-producer  power  develop- 
ment be  completely  and  advantageously  utilized;  while  the  associ- 
ated high-grade  steam  coals  or  coking  coals  may  be  advantageously 
used  for  such  other  purposes  near  the  mines  or  at  distant  centers  to 
which  they  may  be  transported  by  rail  or  by  water. 

The  coal  fields  bordering  the  Mississippi  and  its  tributary  streams 
as  described  above  while  for  the  most  part  abounding  in  high-grade 
coals  will  also  yield  large  supplies  of  this  low-grade  coal  suitable  for 
local  producer  power  plants,  from  which  the  power  may  bo  trans- 
mitted to  numerous  industry  centers  located  where  both  water  and 
railway  transportation  are  available.  And  the  utilization  in  this 
way  of  these  extensive  deposits  of  low-grade  coals,  which  must  be 
mined,  if  at  all,  at  the  same  time  the  accompanying  higher  grade 
coals  are  mined,  will  greatly  prolong  the  life  of  the  nation's  fuel. 
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By  Raphael  Zon 
Chief,  Office  of Stivfcs,  U.  S.  Forest  Service 


The  phase  of  the  relation  of  forest  to  climate  which  is  best  known 
and  is  really  the  most  important  in  human  economy,  is  the  effect 
which  forest  cover  exerts  on  the  supply  of  water  in  streams  and 
on  the  regularity  of  their  flow. 

The  amount  of  water  available  for  stream  flow  depends  on  three 
conditions:  First,  the  amount  of  precipitation  received  over  their 
drainage  areas;  second,  the  amount  or  precipitation  returned  into 
the  atmosphere  from  the  same  areas;  and  third,  the  behavior  of  the 
residue.  To  understand  the  effect  which  forests  have  on  stream 
flow  it  is  necessary,  therefore,  to  consider  separately  their  influence 
on  each  of  these  main  factors. 

INFLUENCE  ON  ATMOSPHERIC  PRECIPITATION 

Whether  or  not  the  amount  of  precipitation  is  generally  increased 
to  any  appreciable  degree  by  forest  cover  is  still  a  matter  of  doubt. 
While  some  investigators,  from  the  existing  measurements,  are 
inclined  to  think  that  forest  has  a  perceptible  influence  at  least  on 
local  precipitation,  others  deny  it.  Regjular  observations  taken  at 
Nancy  for  33  years,  since  1866,  at  stations  inside,  on  the  edge  of, 
and  outside  the  forest  show  that  without  exception  more  rain  has 
fallen  inside  than  outside  the  forest,  and  that  in  8  out  of  10  cases 
more  rain  fell  on  the  edge  of  the  forest  than  outside.  If  the  amount 
of  the  rainfall  at  the  center  of  the  forest  be  designated  as  100,  then 
the  amount  of  rainfall  at  the  edge  of  the  forest  would  be  represented 
by  93.9,  and  the  rainfall  outside  the  forest,  by  76.7.  The  tendency  of 
moisture-bearing  currents  to  precipitate  their  moisture  more  rapidly 
above  or  near  the  forest  than  over  bare  or  cultivated  fields,  is  due  to 
the  dampening  and  chilling  effect  of  the  forest  upon  the  atmosphere 
which  induces  condensation  of  the  atmospheric  vapor.  This  has  been 
proved  not  only  by  actual  measurements  at  Nancy  and  other  parts  of 
France,  but  also  in  Germany,  Russia,  and  India.  These  observations 
show  that  forests  tend  to  increase  the  total  amount  of  precipitation 
over  wooded  watersheds  and  thus  make  available  more  water  for 
stream  flow,  all  other  conditions  being  equal,  than  barren  or  deforested 
areas. 

INFLUENCE  ON  THE  EVAPORATION  OF  WATER  FROM  THE  SOIL 

The  rate  at  which  water  is  evaporated  from  the  surface  of  the  soil 
depends  on  a  number  of  factors.  Chief  among  these  are:  (1)  Tem- 
perature; (2)  movement  of  the  air  (wind);  (3)  relative  humidity  of 
the  air;  (4)  character  of  the  soil  cover. 
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Temperature. — Careful  observations  extended  over  a  long  period 
in  France,  Germany,  Austria,  Switzerland,  and  other  countries, 
established  the  fact  that  forests  reduce  the  temperature  of  the  air: 
first,  by  preventing  the  heating  of  the  soil  by  trie  sun;  second,  by 
transpiring  water  from  the  leaves — this  process  of  transforming  water 
into  vapor  absorbs  heat  and  therefore  reduces  thi  temperature  of  the 
surrounding  air;  and  third,  by  increasing  the  nocturnal  radiation 
from  the  crown. 

The  yearly  mean  temperature  was  invariably  found  to  be  less 
inside  than  outside  a  forest.  The  difference  between  the  yearly  mean 
temperature  inside  and  outside  of  a  forest  is  about  0.9°  F.  for  forests 
in  level  country.  This  difference  increases  with  altitude  and  at  an 
elevation  of  about  3,000  feet  it  is  1.8°  F. 

The  monthly  mean  temperature  is  less  in  the  forest  for  each  month 
of  the  year,  but  the  variation  is  greatest  during  the*  summer  months, 
when  the  difference  may  reach  3.6°  F.,  while  in  winter  it  does  not 
often  exceed  0.1°  F. 

The  daily  mean  temperature  shows  the  same  variation,  but  to  a 
greater  degree.  The  difference  between  the  temperature  inside  and 
outside  the  forest  during  the  hottest  days  amounted  to  over  5°  F., 
while  for  the  coldest  days  of  the  year  the  difference  was  only  1.8°  F. 

These  facts  show  that  the  temperature  of  the  air  within  tne  forest 
is  on  the  whole  lower  but  is  subject  to  lesser  fluctuations  than  in  the 
open. 

Wind. — The  wind  exercises  a  great  influence  on  evaporation  by 
constantly  renewing  air  in  contact  with  the  moisture-containing 
surface.  The  influence  is  great  during  both  summer  and  winter. 
By  breaking  the  force  of  the  wind  and  checking  the  circulation  of  the 
air  a  forest  cover  reduces  the  evaporation  of  water  or  snow  from  the 
forest  soil. 

Mr.  F.  H.  King,  of  the  agricultural  experiment  station  of  the 
University  of  Wisconsin,  carried  on  in  1894  a  number  of  most  inter- 
esting experiments  upon  the  effect  which  winds  have  upon  the  rate 
of  evaporation  within  and  outside  the  sphere  of  influence  of  woods. 
The  first  series  of  experiments  was  made  to  the  northwest  of  Plain- 
field,  on  a  piece  of  ground  planted  to  corn,  lying  to  the  south  of  a 
grove  of  black  oaks  naving  on  the  average  a  height  of  12  to  15  feet. 
At  the  time  of  the  experiment  there  was  a  gentle  breeze  from  a  little 
west  of  north.  The  results  showed  in  one  case  that  the  evaporation 
at  20  feet  from  the  woods  was  17.2  per  cent  less  than  at  120  feet. 
In  another  case,  at  tlirce  stations  located  within  60  feet  from  the  woods 
the  amount  of  evaporation  was  24  per  cent  less  than  at  the  three 
farther  removed  stations  located  between  280  and  320  feet  away 
from  the  woods. 

Another  trial  was  made  by  him  in  the  town  of  Almond,  to  the 
south  of  an  oak  grove  80  rods  square  in  a  field  sowed  to  oats  and  wheat 
mixed.  The  results  obtained  at  the  stations  located  at  increasing 
distances  from  the  woods  showed  that  the  amount  of  evaporation 
increased  until  300  feet  from  the  woods  was  reached.  At  this  dis- 
tance and  beyond  it  the  rate  of  evaporation  remained  practically 
the  same,  but  at  300  feet  the  evaporation  was  17.7  per  cent  greater 
than  at  200  feet,  and  66.6  per  cent  greater  than  at  20  feet  from  the 
woods,  the  difference  being  due  entirely  to  the  protection  from  the 
wind  which  the  forest  afforded. 
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Relative  humidity. — The  relative  humidity  of  the  air  is  higher  in  the 
forest  than  in  the  open,  first  because  the  transpiration  of  water  by  the 
leaves  appreciably  increases  the  moisture  content  of  the  air  within  or 
near  the  forest;  and  second,  because  the  temperature  of  the  air  is 
lower  in  the  forest,  and  therefore  the  air  is  nearer  its  saturation  point. 
Hence,  the  relative  humidity  of  the  air  in  the  forest  is  higher  than 
that  outside,  even  if  the  absolute  humidity  of  the  air  inside  and  out- 
side were  not  appreciably  different.  The  relative  humidity  of  the  for- 
est air  is  between  9  and  12  per  cent  higher  than  that  in  the  open,  and 
is  highest  in  summer. 

Character  of  the  soil  cover. — The  soil  cover  in  the  forest,  which  is  com- 
posed of  a  mulch  of  fallen  leaves  and  humus,  reduces  considerably  the 
amount  of  moisture  evaporated  from  the  ground.  Experiments  con- 
ducted during  five  years  (1869-1873)  in  Bavaria  have  demonstrated 
that  a  layer  of  fallen  leaves  is  capable  of  reducing  evaporation  from 
the  soil  25  per  cent.  Thus  while  evaporation  from  the  soil  in  the  for- 
est, deprived  of  leaf  litter,  amounted  to  47  per  cent  of  that  in  the 
open,  tne  evaporation  from  the  same  soil  covered  with  a  fairly  deep 
layer  of  leaf  litter  was  only  22  per  cent  of  that  in  the  open.  In  other 
words,  while  the  forest  cover  alone  diminished  the  evaporation  from 
the  ground  by  more  than  half  (53  per  cent),  the  forest  cover  together 
with  the  leaf  litter  reduced  it  by  78  per  cent,  making  it  less  than  one 
quarter  (22  per  cent)  of  that  in  the  open.  In  mountainous  forests  the 
evaporation  is  reduced  by  the  combmed  influence  of  the  forest  cover 
and  such  soil  covering  to  from  9  to  13  per  cent  of  the  precipitation, 
thus  allowing  from  87  to  91  per  cent  to  remain  in  the  soil.a 

The  lower  temperatures  which  exist  under  a  forest  cover,  the 
greater  relative  humidity  of  the  air,  the  lesser  circulation  of  the  air. 
and  the  presence  of  a  surface  mulch  of  fallen  leaves  and  humus  all 
tend  to  reduce  the  direct  evaporation  from  the  forest  soil.  Obser- 
vations extending  for.ten  years  (1876-1885)  in  various  parts  of  Ger- 
many and  Austria  showed  that  the  evaporation  of  water  in  the 
open  in  the  vicinity  of  the  forests  is  equal  to  20.9  inches,  while  in  the 
forest  it  is  only  9.5  inches,  or  expressed  in  percentage  of  the  evapora- 
tion in  the  open  46  per  cent.  In  other  words;  the  presence  of  the  for- 
est saves  more  than  half  of  the  evaporation  m  the  open.  The  Prus- 
sian observations  for  the  ten-year  period  between  1876  and  1885 
showed  that  the  per  cent  of  water  evaporated  from  the  soil  in  a  beech 
forest  is  40.4;  m  a  spruce  forest,  45.3;  Scotch  pine  forest,  41.8; 
and  in  young  plantations,  90.3  of  that  evaporated  in  the  open. 

INFLUENCE  ON  LEAF  TRANSPIRATION 

Besides  the  loss  of  water  through  direct  evaporation  from  the  soil,  a 
much  greater  amount  is  returned  into  the  atmosphere  by  the  transpira- 
tion of  the  leaves,  which  in  distinction  from  the  physical  evaporation 
may  be  called  physiological  evaporation,  since  it  is  essential  to  the 
physiological  function  of  the  trees.  Until  lately  the  general  opinion, 
based  on  the  classical  experiments  conducted  by  Risler,  from  1867  to 
1872  at  the  agricultural  experiment  station  of  Kothamsted,  England, 
was  that  cereals  and  grasses  consume  more  water  for  plant  transpiration 
than  forest  trees.     According  to  these  experiments  and  those  of  F.  B. 

*  Die  gesammte  Lehro  der  Waldstreu,  etc.     Dr.  Ernst  Ebermayer,  1876,  p.  185. 
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Hdhnel  (Austrian  experiment  station  1878),  the  average  amount  of 
water  consumed  by  hardwood  forests  appeared  to  be  from  6  to  8 
inches  in  depth  of  water  over  the  ground  area  in  each  growing  sea- 
son, and  that  by  coniferous  forests  from  4  to  6  inches  per  year.  Cul- 
tivated crops,  such  as  cereals  and  grasses,  on  the  other  hand,  were 
shown  to  demand  from  12  to  18  inches  on  the  ground  area;  clover 
transpired  from  13.6  inches  to  18  inches,  and  grass  crops  even  more 
than  this,  or  from  two  to  three  times  as  much  water  as  average  hard- 
wood forests  and  from  three  to  five  times  as  much  as  coniferous 
forests. 

From  the  recent  experiments  by  Ebennayer,  Wollny,  Henry, 
Ototzky,  and  others,  however,  the  water  table  appears  to  be  invariably 
lower  under  forest  areas  than  under  grass  cover,  and  under  grass 
cover  lower  than  in  a  bare  cultivated  field.  In  the  forest  only  the 
upper  layer  of  the  soil  was  found  to  be  moister  than  in  the  open,  the 
lower  layers  being  always  drier  than  in  the  open.  Thus,  according 
to  Ebermayer's  experiments  of  1884-1886,  the  per  cent  of  soil  hu- 
midity at  different  depths  in  an  uneven-age  spruce  forest  and  in 
the  adjacent  field  was  as  follows: 


Depth. 


Young 

forest 

twenty-five 

years  old. 


0  to  5  centimeters '  28.97 

15  to  20  centimeters ,  19. 19 

30  to  36  centimeters 19. 10 

45  to  50  centimeters 18.39 

75  to  80  centimeters 18.00 

Average 20.73 


Mature 

Middle- 

forest 

age  forest 

one  hun- 

sixty 

dred  and 

years  old. 

twenty 
years  old. 

29.48 

40.25 

19.07 

10.29 

16.07 

18.29 

16.26 

20.22 

17.90 

21.12 

19.76  ! 


23.83 


Field. 


23.33 
20.U2 
20.54 
20.24 
20.53 


20.85 


The  middle-age  forest  always  produced  the  greatest  desiccation 
of  the  lower  layers  of  the  soil.  This  was  especially  noticeable  in 
summer  and  fall.  In  such  a  forest  the  soil  humidity  at  a  depth  of 
47  cm.  averaged  for  the  summer  15.12  per  cent,  while  in  the  field  at 
the  same  depth  it  was  19.S9  nor  cent.  The  greater  dryness  of  the 
soil  under  the  forest  is  claimeu,  therefore,  to  be  caused  by  the  trans- 
piration of  water  by  the  forest.  Since  trees  produce  more  organic 
substance  per  year  per  unit  of  area  than  other  plants,  their  expendi- 
ture of  water  for  the  formation  of  cells  must  therefore  also  be  CTeater. 

Whether  or  not  this  greater  transpiration  of  water  by  the  forest  is 
compensated  by  the  smaller  direct  evaporation  from  the  soil  and 
greater  condensation  of  vapor  over  forested  watersheds  is  still  an 
open  question.  It  is,  however,  generally  admitted  even  by  those  who 
ascribe  to  the  forest  a  depressing  influence  upon  the  water  table  that 
in  mountainous  regions  with  a  strongly  dissected  topography,  heavy 
impermeable  soils,  abundant  snowfalls,  short  springs,  and  intermittent 
summer  showers,  the  amount  of  water  that  penetrates  into  the  ground 
deprived  of  a  forest  cover  is  very  small — so  small,  in  fact,  as  to  more 
than  offset  the  loss  of  water  through  transpiration  by  the  forest.  In 
such  cases  the  forest  actually  increases  the  amount  of  water  available 
for  tree  growth  and  feeding  of  streams.  If  to  this  be  added  that  sur- 
face run-off  carries  away  the  soil  and  in  this  way  reduces  the  volume 
of  water  that  can  be  retained  by  the  remaining  soil,  the  dangers  which 
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such  water  rushes  down  the  mountain  slopes,  swells  the  streams, 
overflows  the  low-lying  country,  and  deposits  the  sediment  erodea 
from  the  mountains  on  the  agricultural  land  below  and  in  the  channels 
of  the  streams. 

The  surface  run-off  is  responsible  for  all  the  sudden  variations  in 
the  water  stages  of  brooks  and  rivers;  the  subsurface  drainage 
contributes  to  their  steady  and  permanent  flow.  It  is  important, 
therefore,  that  as  much  as  possible  of  that  surface  water  shall  enter 
the  ground.  The  chief  and  most  effective  function  of  the  forest  is  in 
increasing  the  subterranean  drainage  at  the  expense  of  the  surface 
run-off. 

The  ratio  of  the  surface  run-off  to  subterranean  drainage  is  deter- 
mined by  several  factors.  Chief  among  them  are:  (1)  Tne  amount 
and  character  of  precipitation;  (2)  the  angle  of  the  slope:  (3)  the 
character  of  the  soil  cover;  (4)  the  amount  and  character  or  the  soil, 
subsoil,  and  underlying  rock. 

1.  Amount  and  character  of  precipitation. — The  heavier  and  more 
violent  the  showers,  the  greater,  all  other  conditions  being  equal,  is 
the  surface  run-off.  The  forest  bv  its  foliage  and  branches  breaks 
the  force  of  the  rainfall  so  that  the  water  reaches  the  soil  without 
violence,  and  at  the  same  time  prolongs  the  duration  of  the  rainfall. 
After  a  storm,  water  continues  to  drip  from  the  leaves  and  twigs  for 
one  or  two  hours.  The  water  in  the  forest,  therefore,  falls  more 
auietly  and  for  a  longer  time,  and  is  thus  allowed  to  be  absorbed  by 
tne  soil. 

The  rapid  melting  of  the  snow  in  the  spring,  especially  when  the 
ground  is  frozen  or  is  saturated  with  water,  favors  surface  run-off 
and  lessens  seepage.  By  protecting  the  snow  from  evaporation  by 
the  wind  during  the  winter,  the  forest  prevents  its  wasting  away,  anH 
by  protecting  it  during  the  spring  from  radiation  protracts  its  melting 
for  three  weeks  or  more.  This,  together  with  the  less  frozen  ground 
and  the  greater  water-holding  capacity  of  the  forest  soil,  favors  sub- 
terranean drainage  and  lessons  surface  run-off.  In  this  connection 
the  conclusions  reached  by  Mr.  L.  G.  Carpenter,  of  the  agricultural 
experiment  station  of  Colorado,0  who  has  made  a  study  of  the  relation 
of  forest,  melting  of  snow,  and  water  supply  of  irrigation  streams,  are 
of  interest.     They  are  as  follows: 

(a).  The  mountain  streams  in  the  early  irrigation  season  are  largely 
supplied  by  melting  snow. 

(&).  There  is  a  marked  diurnal  fluctuation,  greater  with  hi^h  water 
than  with  low,  due  to  the  daily  variation  in  the  rate  of  melting. 

(c).  The  stream  at  high  water  may  be  one-half  greater  than  at  low 
water  on  the  same  day. 

(d).  Cloudy  weather  in  the  mountains,  protecting  the  snow  from 
the  radiation  of  the  sun,  causes  the  fluctuation  to  disappear  and  the 
flow  to  decrease. 

(e).  This  decrease"  is  so  great  that  the  cloudiness  associated  with 
continued  rain  usually  more  than  counterbalances  the  gain  from  the 
rain. 

(/).  The  loss  of  snow  by  evaporation  is  considerable,  especially  when 
exposed  to  winds. 

»  Forrijits  and  Snow.  11  v  L.  <i.  Carpenter,  rolonulo  Agricultural  Experiment 
Station.     Bull.  56.     1901,  p.  14. 
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fact  that  in  the  beech  forest  73  per  cent  of  the  total  precipitation 
reached  the  ground  and  in  the  spruce  forest  53  per  cent.  If  the 
amount  of  water  that  penetrated  the  ground  in  the  open  be  taken 
as  100,  then  in  the  beech  forest  it  would  be  156,  and  in  the  spruce 
forest  142. 

Thus  the  forest  produces  a  soil  cover  which  increases  the  percolation 
of  water  into  the  ground.  This  function  of  the  forest  is  destroyed  or 
reduced  by  fires,  excessive  grazing,  or  overcutting,  which  change  the 
natural  conditions  of  the  forest  soil  cover.  It  is  not  sufficient  there- 
fore to  have  merely  a  forest,  but  it  must  be  protected  from  fire  and 
overgrazing  and  properly  managed  if  its  function  in  reducing  surface 
run-off  ana  increasing  subsurface  drainage  is  to  be  exercised.  It  is 
justly  claimed  that  the  flow  of  surface  water  can  be  completely  ar- 
rested on  forest  slopes  if  these  are  clothed  with  a  healthy  forest  growth 
so  longas  the  leaf  canopy  is  maintained. 

4.  The  amountand  character  of 8oilj8ub8oiltandunderlyingrock. — The 
amount  of  water  which  actually  gets  into  the  soil  is  greatly  determined 
by  the  character  and  the  amount  of  soil.  A  barren  rock  can  not  retain 
water,  which  runs  off  as  fast  as  it  falls.  It  is  the  soil  that  forms  a  reser- 
voir for  retaining  thewater,and  themore  there  isof  it  thegreatervolume 
of  water  may  be  retained  by  it.  The  character  of  the  soil,  and  there- 
fore the  kind  of  rock  from  which  it  is  derived,  affects  the  percolation 
of  the  water  into  the  ground.  Thus  clay  soils  will  favor  less  percola- 
tion than  sandy  soil,  but  no  matter  what  the  character  of  the  soil  may 
be,  a  thin  soil  cannot  retain  much  water.  A  forest  cover  increases 
both  the  amount  of  soil  and  its  absorbing  capacity.  The  forest  in- 
creases the  amount  of  soil  in  two  ways:  (1)  from  above,,  by  addition  of 
leaves  and  twigs,  which  on  their  decay  become  a  constituent  part  of 
the  soil;  and  (2)  from  below,  byinducing  disintegration  and  decomposi- 
tion of  the  underlying  rock.  By  constantly  increasing  the  depth  of 
the  soil,  the  forest  at  the  same  time  guards  it  from  washing  away  and 
thus  retains  it  where  it  was  formed.  The  addition  of  organic  matter 
to  the  soil  increases  its  water-holding  capacity;  at  the  same  time  the 
roots  enter  the  narrow  fissures  of  the  rock  and  by  their  mechanical  and 
chemical  action  widen  them  and  thus  produce  many  openings  into 
which  the  water  may  freely  sink. 

Thus  it  is  certain  that,  of  all  forms  of  soil  cover,  mountain  forests 
most  favor  the  absorption  of  rainfall  by  the  soil  at  the  expense  of  sur- 
face run-off.  Tliis  they  do  by  checking  the  rapidity  and  force  of  rain- 
fall; by  preventing  the  washing  away  of  the  soil;  by  increasing  its 
amount  and  improving  its  absorptive  properties,  and  as  a  result  increas- 
ing its  storage  capacity. 

SUMMARY 

The  facts  which  have  thus  been  established  relative  to  the  influence 
of  forests  upon  stream  flow  may  be  briefly  summarized  as  follows: 

1.  By  lowering  the  temperature,  forests  induce  condensation  of 
vapor,  and  by  increasing  to  some  slight  extent  the  aqueous  precipita- 
tion (dew,  mist,  rain,  snow),  make  available  larger  amounts  of  water 
for  stream  flow. 

2.  By  their  foliage,  soil  covering,  protection  from  wind,  low  tem- 
peratures, greater  relative  humidity,  etc.,  forests  reduce  the  direct 
evaporation  from  the  ground  to  about  one-fourth  of  that  in  the  open. 
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Thus  a  large  proportion  of  the  total  precipitation  is  allowed  to  become 
available  tor  stream  flow. 

3.  Forests  stimulate  the  absorption  of  water  by  the  soil  at  the  ex- 
pense of  surface  run-off.  By  preventing  surface  run-off  and  retaining 
the  water  in  the  soil,  they  tend  to  moderate  freshets  and  floods  and 
provide  for  the  steady  flow  of  streams. 

4.  Forests  retard  the  melting  of  snow  and  thus  provide  for  the 
gradual  feeding  of  mountain  streams. 

5.  By  preventing  surface  run-off,  forests  protect  the  surface  soil 
from  erosion  and  thus  reduce  the  amount  of  sediment  carried  by 
streams.   . 

6.  By  stimulating  the  absorption  of  water  by  the  soil,  forests  act  as 
a  filter  m  purifying  the  water  supply. 

Such  in  brief  are  the  scientific  facts  relative  to  the  influence  of 
forests  upon  stream  flow.  While  this  influence  exists  wherever  forest 
exists,  there  is  considerable  variation  in  the  degree  in  accordance  with 
the  climatic  conditions.  The  forest  exerts  a  lower  influence  in  regions 
of  high  humidity,  gentle  topography,  light  summer  rains,  and  abun- 
dant snow  than  it  does  when  the  topography  is  more  broken,  the 
evaporative  factor  high,  and  the  rainfall  concentrated  and  intermit- 
tent. Its  influence  increases  with  the  increase  in  the  aridity  of  cli- 
mate and  irregularity  of  rainfall.  Its  efficacy,  however,  is  at  a  max- 
imum in  a  region  of  heavy  intermittent  rainfall  where  the  humus  is 
most  efficacious  in  promoting  absorption  and  the  protective  cover 
in  lessening  erosion. 


16.  SPECIAL  RELATIONS  OF  FORESTS  TO  RIVERS  IN  THE 

UNITED  STATES 


By  W.  W.  Ashb 
Forest  Assistant,  U.  S.  Forest  Service 


PHYSICAL  RELATIONS 

The  physical  influences  of  forests  upon  streams  affect  their  volume, 
the  regularity  of  their  flow,  and  the  clearness  of  their  water,  and  are 
so  of  great  importance  through  increasing  the  usefulness  of  the  water- 
ways for  navigation,  for  irrigation,  and  for  power.  Their  extent 
varies  with  the  conditions  of  the  watersheds,  topography,  climate, 
and  soil.  They  are  greater  where  the  surface  is  broken,  the  soils 
either  close-textured  or  deficient  in  cohesion,  the  evaporation  ex- 
cessive, and  the  rainfall  heavy,  than  in  regions  of  gentle  topography, 
permeable  soils,  high  humidity,  light  summer  rams,  and  abundant 
snowfall.  Forest  influences  reach  a  maximum  where  long  droughts 
and  heavy  rains  alternate,  and  where  the  soils  are  slowly  permeable 
or  unconsolidated.  Under  such  conditions  the  humus  is  most  effi- 
cient in  promoting  absorption,  and  the  protective  cover  of  the  forest  is 
more  beneficial  in  reducing  erosion.  On  the  other  hand,  forest  in- 
fluences reach  a  minimum  in  level  regions  of  high  humidity  and  evenly 
distributed  rainfall,  if  the  soil  is  cohesive  yet  loose  enough  for  water 
to  enter  freely. 

The  conclusions  in  regard  to  the  physical  relation  of  the  forests 
of  the  United  States  to  the  rivers  may  he  briefly  summarized  as 
follows: 

1.  The  influences  of  the  forests  upon  stream  flow  and  turbidit}-, 
while  by  no  means  negligible  elsewhere,  are  paramount  on  the  rivers 
heading  in  the  Southern  Appalachians  and  the  eastern  slope  of  the 
Rocky  Mountains,  and  on  the  streams  of  the  Southwest  flowing 
through  forested  or  partly  forested  watersheds. 

2.  When  the  natural  relations  between  forest  and  stream  are  dis- 
turbed in  a  region  where  forest  influences  are  high,  there  is  a  great 
increase  in  the  number  and  height  of  the  floods;  there  are  longer 
periods  of  low  water;  and  the  damage  from  floods  and  from  silt 
and  sand  which  is  eroded  and  deposited  as  sandbars,  goes  forward 
at  an  increasing  rate.  This  is  shown  by  the  wide  destruction  from 
floods  of  the  Southern  Appalachian  streams  during  the  past  decade, 
and  by  the  destruction  wrought  by  the  recent  uncontrollable  tor- 
rents of  the  Southwest. 

In  accordance  with  the  varying  influences  of  the  forest  upon  stream 
flow,  the  most  important  rivers  of  the  United  States  may  De  divided 
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into  six  groups,  each  group  situated  within  a  region  having  similar 
physiographic  and  climatic  characteristics,  where  the  forests  or  the 
watersheds  exert  like  influences  upon  the  flow  of  the  streams. 
These  six  groups  are: 

1.  Rivers  of  the  Northeastern  States  and  the  Great  Lake  region; 

2.  Rivers  of  the  Middle  Atlantic  coast  region; 

3.  Rivers  of  the  Appalachians; 

4.  Rivers  flowing  from  the  eastern  and  southern  slopes  of  the 
Rocky  Mountains; 

5.  Sacramento  and  San  Joaquin  rivers; 

6.  Columbia  River. 

RIVER    SYSTEM    OF   THE    NORTHEASTERN    STATES 

This  system  embraces  the  rivers  of  New  England,  the  Hudson 
River,  and  the  rivers  in  the  region  of  the  Great  Lakes. 

The  most  important  streams  of  New  England  are  the  Kennebec, 
Androscoggin,  renobscot,  Merrimac,  and  Connecticut  rivers.  On 
these  streams  navigation  is  largely  limited  to  the  tidal  estuaries. 
The  basins  are  well  forested  and  the  natural  permeability  of  the  soils 
is  increased  by  the  good  humus  which  rapidly  accumulates  where 
granulation,  even  of  the  heavy  soils,  seems  to  be  a  natural  condition 
when  covered  by  the  deep  forest  humus;  the  humidity  is  high  and 
the  evaporation  factor  low.  An  extensive  system  of  lakes,  which 
act  as  natural  reservoirs,  is  instrumental  in  furnishing  an  equable 
stream  flow  from  a  moderate  but  evenly  distributed  precipitation, 
which  in  winter  occurs  largely;  as  snowfalls,  and  which  passes  off  as 
spring  freshets  after  warm  rains.  Natural  storage  is  also  favored 
by  the  deep  glacial  drift,  the  granitic  soils,  and  the  spongy  moss  and 
deep  humus.  Sod  naturally  sets  in  ditches,  on  stream  banks,  and  in 
waste  places,  and  forms  nearly  as  perfect  a  protection  against  erosion 
as  the  forest  cover.  Erosion  is  slight  and  the  silt  burden  of  the 
streams  is  insignificant. 

Nine  of  the  principal  rivers  of  the  northeastern  Atlantic  coast 
have  total  navigable  water  of  329  miles,  or  an  average  of  36  miles 
for  each  stream. 

The  Kennebec  may  be  taken  as  a  type  of  the  streams  of  this  group. 
It  is  navigable  to  Augusta,  Me.,  the  head  of  tide  water;  the  tidal 
stream,  wnich  is  free  from  all  silt  bars,  is  open  to  boats  with  10 
feet  of  draft.  Its  sources  are  in  the  rolling  plateau  lake  region,  which 
is  submountainous  in  part.  The  soils,  of  gneissic  and  granitic  origin, 
in  many  places  covered  with  glacial  drift,  are  permeable  loams  and 
sands  on  the  lower  portion  of  the  basin;  while  equally  loose  soils 
derived  from  sandstones,  shales,  slates,  and  conglomerates  prevail 
on  the  headwaters  of  the  river.  The  headwaters  are  heavily  forested 
with  spruce,  while  the  lower  portion  of  the  river  basin  is  less  heavil j 
wooded  witn  pine  and  hardwoods.  A  rainfall  of  30  to  40  inches  is 
evenly  distributed  through  the  year,  but  the  winter  precipitation  is 
largely  snow,  which  is  released  by  April  and  May  melting,  the  snow 
remaining  beneath  the  protection  of  the  forest  from  one  day  to 
several  weeks  longer  than  in  the  open.  The  forests  have  fine  humus 
conditions  which  afford  high  absorptive  capacity  and  large  water 
storage.  This  is  also  supplemented  t>y  an  ample  lake  surface  which 
.has  a  decided  equalizing  influence  on  run-ott.    Dwcaa  *k  \ks>  \s2&s> 
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outlets  increase  natural  storage,  releasing  the  water  until  September, 
so  that  the  flow  of  the  river  is  fairly  equable  except  during  the  spring 
thaws.  The  amount  of  the  summer  run-off  is  further  maintained  by 
the  low  surface  evaporation,  30  inches  from  a  free  water  surface, 
compared  with  39  at  Boston,  and  much  higher  rates  farther  south 
and  in  the  drier  climate  of  the  southwest.  The  numerous  lakes, 
the  equable  rainfall,  the  heavy  forest  cover,  and  the  deep  humus,  all 
combine  to  make  this  one  of  the  most  ideal  of  eastern  streams. 

The  navigable  portions  of  the  streams  of  eastern  New  England 
are  largely  the  tidal  estuaries,  and  are  not  subject  to  the  alternation 
of  violent  flood  and  low  water  which  characterizes  streams  dependent 
on  rainfall  for  their  depth  of  channel.  The  upper  reaches,  however, 
are  important  in  log  transportation,  since  the  time  of  the  spring  flood 
is  the  season  to  which  this  is  usually  restricted,  while  many  streams 
are  very  valuable  for  power  or  as  sources  of  domestic  water  supply. 

The  silt  burden  of  these  rivers  is  small,  and  is  largely  limited  to 
material  corraded  from  banks,  and  to  the  natural  deepening  of  the 
channels  in  the  rapid  portions  of  the  streams.  In  the  discussion  of 
Portland  Harbor  in  the  report  of  the  Chief  of  Engineers  the  state- 
ment is  made  (Report  1906,  part  1,  p.  33),  that  "no  silt-bearing 
streams  empty  into  Portland  Harbor,  and  the  improved  depth  ob- 
tained will  be  practically  permanent."  While  many  streams  of  New 
England  carry  silt,  the  burden,  considering  the  extent  of  the  spring 
floods,  is  small  compared  with  that  of  southern  and  southwestern 
streams. 

The  Penobscot,  Androscoggin,  and  Merrimac  rivers  may  be  classed 
with  the  Kennebec  as  having  heavy-forested  watersheds,  with  excel- 
lent humus  conditions,  in  audition  to  generally  permeable  soils  and 
an  ample  lake  area.  Surface  erosion  is  slight  and  the  silt  burden  low. 
The  stream  channels  are  generally  free  from  rapidly  forming  or  shift- 
ing silt  bars.  High  spring  freshets  are  followed  by  well-maintained 
midsummer  flow. 

The  headwaters  of  the  Connecticut  River  lie  in  a  much  more  moun- 
tainous region,  demanding  therefore  more  extensive  protection.  Its 
flow  is  not  so  steady  as  that  of  the  Maine  streams.  Flood  waters 
gather  more  quickly  and  the  dry  season  flow  is  lower.  Erosion,  on 
account  of  the  steep  topography  and  the  large  fanning  area,  is  more 
active,  silt  bars  having  formed  in  the  tidal  channel. 

Large  areas  in  the  White  Mountains,  where  this  river  has  its  source, 
have  been  stripped  of  their  forests,  and  subsequently  burned.  The 
deep  humus  and  duff,  which  in  many  places  beneath  the  spruce 
formed  practically  the  only  soil,  has  been  destroyed.  In  the  absence 
of  the  natural  absorbent  cover,  storm  waters  pass  quickly  and  un- 
checked into  the  river. 

The  Hudson  River  is  similar  in  general  characteristics  to  the  New 
England  streams,  but  its  chief  tributary,  the  Mohawk,  drains  a  thor- 
oughly cleared  agricultural  valley,  and  during  freshets  bears  a  heavy 
silt  burden.  That  portion  of  the  river  above  Troy  which  comes  from 
the  Adirondacks  nearly  duplicates  in  general  character  the  streams  of 
Maine.  The  headwaters  are  in  a  region  of  low  mountains  with  numer- 
ous lakes,  while  the  heavy  spruce  and  hardwood  forests  serve  to  form 
a  deep,  retentive  humus  which  largely  prevents  erosion,  as  well  as 
promotes  absorption  and  lessens  soil  evaporation.  While  the  Hudson 
is  navigable  only  to  the  limit  of  the  tidal  estuary,  the  maintenance  of 
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tions  are  not  destroyed  by  injudicious  lumbering,  the  present  condi- 
tions of  stream  flow  can  probably  be  maintained. 

The  most  important  problem  connected  with  the  control  of  New 
England  streams  is  the  protection  of  the  headwaters  of  the  Con- 
necticut. The  extensive  forest  areas  on  the  headwaters  of  this  river 
which  have  been  burned  should  be  reforested,  and  lumbered  lands 
should  be  protected  from  fire  to  allow  early  reestablishment  of  nor- 
mal humus  conditions.  Future  lumbering  should^  be  regulated  so 
that  it  will  in  no  way  jeopardize  the  humus  and  soil.  On  the  Hud- 
son River  the  preservation  of  the  forests  of  the  Adirondacks  is 
necessary  to  compensate  for  the  extensively  cleared  valley  of  the 
Mohawk,  and  to  protect  the  lakes  from  silting  up. 

The  removal  of  the  forests  has  undoubtedly  increased  the  ratio  be- 
tween maximum  and  minimum  flow  especially  on  the  Hudson,  Mem- 
mac,  and  Connecticut  rivers.  This  widened  ratio  can  now  be  equal- 
ized only  by  increased  lake  storage,  but  the  existing  condition  can  be 
prevented  from  becoming  worse  by  maintaining  the  present  forest 
cover. 

RIVER   SYSTEM   OP   THE    MIDDLE    ATLANTIC   COAST 

The  most  important  streams  of  the  Middle  Atlantic  Coast  region 
are  the  Potomac,  Susquehanna,  Delaware,  Rappahannock,  and  James 
rivers.  Eight  rivers  of  this  group  have  total  navigable  water  of 
546.8  miles,  or  an  average  of  68  miles  for  each  stream. 

No  one  of  these  rivers  is  navigable  above  the  fall  line,  which  is  at 
or  just  above  the  tidal  limit.  The  maintenance  of  a  mid-summer  and 
autumn  flow,  regardless  of  freshets  and  silting,  does  not  for  this  rear 
son  assume  the  importance  it  does  on  streams  which  are  extensively 
navigated  on  other  than  tidal  water.  On  several  streams  the  supply 
of  water  for  canals  is  an  important  consideration.  Their  nearness  to 
large  cities  and  their  numerous  falls  and  rapids  make  them  valuable 
as  sources  of  power,  while  many  of  them,  especially  their  mountain 
tributaries,  are  used  for  obtaining  municipal  water  supply.  The  two 
unfavorable  conditions  which  may  be  regulated  by  forest  cover  are 
spring  and  winter  freshets,  and  the  silt  minion  which  is  deposited 
largely  through  these  freshets  in  the  slack  water  of  the  tidal  cnannel. 

These  streams  rise  in  the  Allegheny  Mountains,  where  their  head- 
waters drain  narrow  agricultural  valleys  inclosed  by  forested  but 
thin-soiled  shale  and  sandstone  ridges.  The  lower  portions  of  their 
basins  are  largely  cleared,  and  have  rather  heavy  soils  and  frequently 

f>oor  humus  conditions,  both  in  the  forests  and  in  the  agricultural 
ands.  The  forest  humus,  derived  chiefly  from  oak,  chestnut,  and 
pine,  is  naturally  scant  except  at  high  altitudes  and  has  been  further 
reduced  over  lar^e  areas.  Burning,  exposing  the  soil  to  insolation, 
and  the  compacting  effects  of  heavy  rains  have  resulted  in  erosion. 
Stream  flow  is  maintained  by  a  rainfall  of  from  40  to  50  inches,  a 
feature  of  which  is  a  heavy,  irregular  midsummer  precipitation,  com- 
pared with  30  to  40  inches  of  precipitation  on  the  basins  farther 
north.  The  considerable  winter  snowfall  is  usually  removed  by  warm 
spring  rains,  causing  floods,  which  corrade  the  banks  of  streams,  and 
also  erode  the  agricultural  lands.  In  addition  there  are  frequent 
summer  and  autumn  floods,  all  accompanied  by  a  large  silt  burden. 
The  floods  produce  damage  to  the  canals  and  to  riparian  property, 
while  the  silt  is  deposited  in  the  estuary  channels,  where  constant 
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The  construction  of  storage  reservoirs  at  stream  heads  will  lessen 
corrosion  by  the  high  floods,  but  unless  slopes  are  properly  protected 
by  forest  erosion  from  steep  cleared  land  will  continue,  not  only  adding 
its  quota  of  silt  to  the  stream  channel,  but  threatening  to  reduce  the 
capacity  and  efficiency  of  the  storage  reservoirs  as  well. 

RIVER  SYSTEM  OP  THE   SOUTHERN   APPALACHIANS 

This  group  includes  a  very  large  number  of  rivers,  many  of  them 
large  and  at  present  extensively  navigated.  Their  navigable  stretches, 
however,  can  be  greatly  extended  by  furnishing  a  more  uniform  flow, 
and  their  usefulness  can  be  largely  increased  oy  securing  additional 
channel  depth  either  by  artificial  storage  or  by  canalization.  ^  The 
flow  of  these  rivers  is  characterized  by  high  floods  at  irregular  inter- 
vals, though  usually  in  the  spring,  beanng  enormous  quantities  of 
sand  and  silt,  followed  by  long  penods  of  low  water. 

This  system  embraces  the  greatest  number  and  most  important 
navigable  rivers  of  the  United  States. 

On  the  South  Atlantic  drainage,  the  Roanoke,  Neuse,  Tar,  Cape 
Fear,  Santee.  Savannah,  and  Altamaha  rivers  are  all  important. 

On  the  Gulf  drainage,  the  Appalachicola  and  Mobile  River  systems 
embrace  many  hundred  miles  of  navigable  waters  and  traverse  the 
coal  fields  of  Alabama. 

The  Tennessee,  Cumberland,  and  Kentucky  River  basins  cover 
the  entire  State  of  Tennessee,  a  portion  of  northern  Alabama,  and 
central  and  western  Kentucky.  The  Ohio  River  system  embraces 
about  1,450  miles  of  naviganle  water.  The  lower  Mississippi  is 
largely  an  extension  of  these  streams,  and  its  flow  is  chiefly  depend- 
ent upon  their  stages. 

These  rivers  have  their  sources  in  the  Appalachian  Mountains  or 
in  the  adjacent  plateau  regions.  In  the  lower  portion  of  the  Missis- 
sippi Valley  there  are  a  few  streams  subject  to  nearly  the  same 
influences,  such  as  the  Pearl  River  of  Louisiana,  which  can  appro- 
priately be  included.  Fifty-seven  of  the  Appalachian  streams  have 
9,241.5  miles  of  navigable  water,  or  an  average  of  162  miles  for  each 
river.  Most  of  them  are  navigable  many  miles  above  the  tidal 
limit.  For  this  reason  the  maintenance  of  a  high  flow  during  the 
dry  season  is  important,  as  is  also  the  reduction  in  the  heignt  of 
floods,  which  seriously  interfere  with  navigation  on  the  upper  reaches. 
Closely  related  in  effects  to  the  dry-season  flow  is  the  silting  up  of 
channels,  which  reduces  the  depth  of  navigable  water.  The  power 
which  can  be  developed  from  these  rivers  is  in  many  instances  as 
important  as  their  use  for  navigation,  especially  in  those  regions 
which  are  remote  from  the  coal  mines. 

The  most  typical  streams  rise  at  high  elevations,  3,000  to  5,000  feet, 
in  the  Appalachian  Mountains,  where  they  are  fed  by  many  swift 
tributaries.  Leaving  the  mountains  they  flow  less  rapidly  through 
the  hill  country  of  the  Piedmont  Plateau  or  the  rolling  farm  region 
of  the  Mississippi  Valley.  There  is  an  entire  absence  of  lakes  and 
natural  reservoirs.  Except  in  the  most  rugged  portion  of  the  moun- 
tains the  soil  mantle  over  the  greater  portion  of  this  region  is  ex- 
tremely deep — from  20  to  50  feet.  The  soils  may  be  separated  into 
three  classes:  (1)  Loams  and  sands  which  are  fairly  permeable  and 
have  high  storage  capacity;  (2)  silts  wliich  are  less  permeable  and 
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The  irregular,  concentrated  character  of  the  precipitation  associated 
with  these  other  favorable  conditions  frequently  produces  high  fresh- 
ets, not  only  in  winter  and  early  spring,  when  warm  rains  release  the 
stored  waters  of  snow  and  ice  in  the  mountains,  but  during  the  sum- 
mer and  occasionally  autumn  as  well.  The  violence  of  these  freshets, 
in  which  the  rise  of  water  at  the  fall  line  of  the  rivers  frequently 
amounts  to  from  30  to  60  feet,  temporarily  checks  navigation.  On 
the  other  hand,  during  periods  of  drought,  which  occasionally  extend 
to  sixty  and  ninety  days,  the  stream  flow  decreases  until  the  depth  of 
water  m  the  channels  is  too  shallow  for  navigation.  Rises  of  50  or 
more  feet  above  low  water  are  known  to  take  place  in  the  Cape  Fear, 
the  Alabama,  the  Cumberland,  and  the  Ohio,  as  well  as  in  other  streams. 
While  there  has  always  been  a  wide  limit  between  hieh  and  low  water  in 
the  southeastern  streams,  the  ratio  has  undoubtedly  widened  as  the 
removal  of  the  forest  and  the  destruction  of  the  humus  in  the  remain- 
ing forest  have  produced  those  conditions  which  concentrate  in  the 
rivers  the  flow  of  the  water  of  severe  storms.  The  following  table 
shows  the  increase  during  a  period  of  fifty  vears  in  the  number  of 
floods  on  the  Ohio  River  at  Wheeling.0    The  flood  stage  is  20  feet. 


Teriod. 

No.  of 
floods. 

No.  of 
days  of 
flood. 

1838-1847 

34 

50 
55 

102 

1888-1897 

147 

1868-1007 

220 

On  the  Cumberland  River  at  Burnside,  Ky.,  there  has  been  a 
similar  increase  in  the  number  of  floods  above  the  stage  of  40  feet. 
No  figures  are  available  for  the  period  before  1891. 


"-Hod.  |&& 

! 


1H91-189/S 3 

1895-1900 8 

1901- 1905 13 


No.  of 
days  of 
flood. 


3 
19 
13 


The  Alabama  River  at  Selma  shows  a  like  increase  for  the  period 
for  which  figures  are  available.  The  floods  are  above  a  stage  of  35 
feet. 


Period. 


No.  of 
floods. 


1891-1805 6 

1896-1900 5 

1901-1906 1  11 

I 


No.  of 
days  of 
flood. 


62 
41 
86 


The  Savannah  River  at  Augusta,  the  San  tee,  and  many  other  south- 
eastern streams  show  similar  increase.  The  losses  from  floods  on 
southern  Appalachian  streams  during  the  past  ten  years  aggregate 
more  than  $35,000,000,  more,  probably,  than  those  of  all  the  rest  of 
the  United  States. 


a  Figures  are  not  available  for  (he  period  between  1848-1867. 
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detrimental  to  water  power  utilization,  reducing  after  each  flood  the 
impounding  capacity  of  the  reservoirs.  It  is  stated  by  Mr.  W.  S. 
Leea  that  the  capacity  of  the  reservoirs  of  the  Southern  Power  Com- 
pany, on  the  Catawba  and  Broad  rivers,  is  being  so  reduced  by  silting 
up  that  in  a  few  years  only  the  flow  of  the  streams  will  be  available 
forpower. 

Tne  natural  means  for  attaining  greater  regularity  of  stream  flow, 
for  reducing  the  height  and  number  of  freshets,  and  for  shortening  the 
dry  season  low  flow,  is  the  same  as  that  for  lessening  erosion,  the  pro- 
motion of  soil  absorption  of  storm  water,  and  the  reduction  in  the 
amount  of  surface  run-off.  While  a  perfect  rerimen  can  not  be  fully 
realized,  it  is  possible  by  proper  means  to  greatly  improve  the  present 
conditions: 

(1)  By  thereestablishment  ofproper  humus  conditions  in  the  forests 
of  both  the  mountains  and  the  Pieclmont  Plateau.  (2)  By  the  refor- 
esting of  steep  lands  in  the  mountains  which  have  been  in  cultivation 
and  which  have  become  so  exhausted  that  they  no  longer  will  retain 
a  grass  sod.  When  this  condition  obtains,  rapid  erosion  takes  place. 
(3)  By  the  reforesting  of  all  steep  land  in  the  Piedmont  Plateau  which 
can  not  be  cultivated  without  erosion,  since  it  is  impossible  to  maintain 
a  grass  sod  on  steep  land  in  this  section  on  account  of  the  low  humidity 
and  long,  hot  growing  season.  (4)  By  improvement  in  the  method 
of  tillage  on  such  soils  as  are  deemed  agricultural,  in  order  to  prevent 
erosion  from  them  and  promote  absorption  of  heavy  rainfall  by  them. 
This  can  be  done  by  terracing,  by  deeper  plowing,  by  an  increase  in 
the  amount  of  humus,  and  by  rotation  of  crops.  The  effects  will  be 
beneficial  not  only  upon  stream  flow  and  in  lessening  erosion,  but  in 
improving  the  value  and  increasing  the  yield  of  farming  lands.  (5) 
By  planting  trees  along  the  banks  of  brooks  and  small  streams 
which  are  being  badly  washed,  and  by  reforesting  or  maintaining  in 
forest  alluvial  lands  which  are  subject  to  flooding  and  which  erode 
when  cleared. 

KIVKKS    OF   TIIK    EASTERN    SLOPES    OF    THE    ROCKY   MOUNTAINS 

This  group  of  rivers  embraces  many  streams  of  great  length  flowing 
east  and  south  through  the  plains  or  from  the  eastern  and  southern 
slopes  of  the  Rocky  Mountains.  The  most  important  are  the  Mis- 
souri, Piatt,  Arkansas,  Kansas,  Rod,  Trinity,  Brazos,  Sabine,  Colo- 
rado (of  Texas),  Rio  Grande,  and  Colorado  rivers.  Only  a  few  of 
these  streams  are  navigable,  on  account  of  their  erratic  flow,  a  period 
of  high  water  in  the  late  spring  or  early  summer  being  followed  by  a 
long  period  of  extremely  low  water,  with  very  high  freshets  at  irregular 
intervals.  Many  of  them,  however,  can  be  canalized;  and  they  are 
valuable  as  sources  of  power  and  for  irrigation.  The  silt  burden  is  so 
excessive  that  many  ol  the  rivers  have  meandering  channels  from  the 
deposit  of  the  sediment.  Thirteen  rivers  heading  in  the  Rocky  Moun- 
tains or  in  the  Great  Plains,  including  the  Red,  Sabine,  and  the 
rivers  of  Texas,  have  total  navigable  water  of  2,809  miles,  averaging 
220.5  miles  for  each  river.  The  period  of  navigation  is  very  short, 
however,  on  account  of  the  prolonged  low  water. 

a  Before  the  Committee  of  Agriculture,  llouae  of  Representative,  January  30,  1908. 
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conditions  exist  on  the  mountain  tributaries  of  the  Missouri  as  on  the 
head  of  the  Arkansas  River. 

The  flow  of  the  main  river  during  the  dry  season  is  maintained  almost 
entirely  by  the  mountain  tributaries.  Since  this  flow  largely  comes 
from  the  meltiqg  snow  and  subsoil  percolation  of  snow  water,  the 
development  of  the  protective  forest  mantle  to  its  widest  limit  is 
necessary  to  retard  melting  of  snow  and  to  promote  absorption  and 
storage  of  snow  water.  Of  the  entire  forest  area  of  the  basin,  only 
14,921,600  acres  arc  situated  in  the  national  forests,  and  more  than 
two-thirds  of  this  has  within  the  past  fifteen  years  been  badly  burned, 
and  the  humus,  through  which  absorption  is  largely  promoted,  has  been, 
partly  or  entirely  destroyed.  And  tliis  condition  is  applicable  to  all 
of  the  rivers  of  the  plains  which  have  their  sources  in  the  mountains. 
The  mountains  are  the  origin  of  the  water  of  their  dry-season  flow. 
The  streams  which  lie  entirely  in  the  plains  either  go  dry  or  nearly  so 
during  periods  of  drought. 

Notwithstanding  its  large  drainage  basin,  the  flow  of  the  Platte  is 
erratic,  being  especially  characterized  by  the  low  dry-season  flow. 
The  rainfall  of  tne  basin  is  too  limited  in  quantity,  averaging  less 
than  25  inches,  and  too  irregularly  distributed,  being  marked  by  a 
high  midsummer  maximum  and  a  low  winter  precipitation,  to  main- 
tain a  steady  stream  flow.  Moreover,  there  is  a  marked  deficiency  of 
snowfall  on  the  mountainous  portions  of  the  basin.  A  very  small 
proportion  of  the  basin  is  forest  covered.  Of  the  forested  area, 
2,609,576  acres  are  situated  in  national  forests. 

The  excessive  silt  burden  of  the  Platte  is  largely  derived  from  the 
treeless  areas  below  the  mountains.  Many  of  its  most  important  tribu- 
taries normally  pass  from  the  mountains  as  clear  streams,  their  tur- 
bidity being  acquired  from  tributaries  which  enter  below  the  moun- 
tains and  which  are  not  navigable.  Its  surcharge  of  silt  adds  to  the 
excessive  turbidity  of  the  Missouri,  with  its  marked  influence  on  the 
deposits  of  the  lower  Mississippi.  The  limited  silt  burden  of  the  per- 
ennial head  streams  is  undoubtedly  greatly  influenced  by  the  forests 
which  protect  them. 

The  rainfall  on  the  Platte  rapidly  decreases  immediately  below  the 
mountains  to  10  inches  or  less,  but  again  increases  eastward  until  it 
amounts  to  35  inches  at  its  mouth.  The  banks  of  most  of  the  tribu- 
taries on  the  plains  are  unprotected  by  trees,  and  are  subject  to  exces- 
sive corrasion,  and  at  the  same  time  most  of  the  soil  moisture  is  sub- 
jected to  an  evaporation  by  dry  winds,  and  this  evaporation  amounts 
to  several  times  the  annual  rainfall. 

All  the  streams  rising  in  the  eastern  or  southern  slope  of  the  Rocky 
Mountains,  or  in  the  plains  to  the  east  of  the  Rocky  Mountains,  have 
characteristics  similar  to  those  of  the  Missouri  or  Platte — an  ex- 
tremely low  minimum  run-off  for  the  size  of  the  drainage  basin,  a 
heavy  silt  burden,  and  so  great  a  deposit  of  sand  and  silt  as  to  cause 
meandering. 

The  Kansas,  which  heads  in  the  nlains,  is  not  navigable. 

The.  Arkansas,  which  exhibits  tne  same  influences,  has  its  head- 
waters fed  by  the  snow  fields  of  the  hi^h  mountains  of  central  Colo- 
rado, especially  of  the  Continental  Divide,  and  its  lower  course  re- 
ceives many  steady  tributaries  from  the  Ozark  region,  a  section  of 
broken  tonography  and  heavy  precipitation.  Its  headwaters  are 
protected  by   1,861,420  acres  of  national  forest,  including  431,360 
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The  climate  of  the  southern  part  of  the  Rocky  Mountains  is  very 
different  from  that  of  the  northern  portion.  Not  only  is  the  snow- 
fall lighter,  but  the  summer  temperatures  are  higher,  the  humidity 
lower,  and  winds  higher,  developing  general  conditions  which  accel- 
erate the  destructive  oxidation  of  humus,  and  at  the  same  time 
retard  its  development  by  determining  a  more  xerophytic  forest  type 
than  that  which  characterizes  the  region  north  of  Yellowstone  Pane. 
The  natural  factors  which  effect  the  destruction  of  humus  act  more 
rapidly  and  the  means  for  its  replacement  operate  more  slowly.  For 
these  reasons  it  is  more  necessary  to  nurture  in  the  south  the  sources 
of  its  accumulation,  and  to  take  every  precaution  to  lessen  its 
destruction.  This  condition,  which  is  the  same  as  that  which  exists 
in  the  Appalachians,  increases  just  as  it  does  in  the  Appalachians 
toward  the  south,  so  that  it  becomes  in  the  southern  portion  of  the 
Rocky  Mountains  more  difficult  to  maintain  a  humus  covering  and  a 
freelypermeable  soil. 

2.  Tne  silt  burden  is  largely  derived  from  the  unconsolidated  soils 
which  form  the  banks  of  the  streams  of  the  plains.  This  silt  when 
once  washed  into  the  main  channel  is  either  oorne  in  suspension,  as 
is  the  case  with  the  light  silt,  or  rolled  along  on  the  bottom,  as  is  the 
sand.  The  mountain  streams  bear  a  small  proportion  of  this  silt. 
Agricultural  lands  contribute  a  relatively  insignificant  part  of  this. 
Protection  of  the  banks  of  large  navigable  streams  can  be  effected 
only  by  engineering  means,  though  in  some  places  it  is  possible  that 
shrubs  might  be  planted  along  them.  Trees  on  stream  banks  are 
dangerous  to  navigation,  but  on  the  smaller  streams  the  banks  can 
be  protected  by  shrubs,  and  by  trees  whenever  there  is  no  danger  of 
their  being  washed  up  and  carried  into  navigable  channels. 

STREAMS   OF  THE   SACRAMENTO  BASIN 

The  Sacramento,  San  Joaquin,  and  Feather  rivers  are  the  chief 
waterways  of  California,  the  navigable  portions  of  the  two  former 
being  largely  limited  to  the  tidal  estuary  channels.  Low-water 
stages,  therefore,  do  not  seriously  affect  them,  but  their  value  for 
navigation  has  been  menaced  by  silting.  In  addition,  meandering 
of  the  streams  has  in  cases  taken  place,  threatening  the  destruction 
of  riparian  property,  as  well  as  interfering  with  navigation. 

Three  navigable  streams  heading  in  the  western  slope  of  the  Sierra 
Mountains  have  492  miles  of  navigable  water,  or  an  average  of  164 
miles  for  each  river.  These  streams  differ  from  those  of  the  south- 
easterly and  eastern  slope  of  the  Rocky  Mountains  in  possessing  navj- 
{ fable  estuary  channels,  while  the  precipitation  on  their  basins  is 
argely  during  the  winter  months,  wnen  it  is  often  concentrated  in 
heavy  showers.  The  streams  are  subject  to  violent  early  spring 
freshets,  originating  in  the  heavy  rains  m  the  mountains,  while  their 
high  silt  burden  has  damaged  tne  navigable  estuary  channels.  The 
greater  portion  of  the  silt  of  these  streams  wi)>5  formerly  the  product 
of  hydraulic  mining,  but  the  necessary  njfans  have  been  taken  to 
control  this  through  settling  beds.  Tn  sr>ite  of  this  the  Sacramento 
River  yet  bears  annually  more  than  2/^50,000  tons  of  solid  burden. 
Much  of  this  is  acquired  in  the  foofaills  and  plains,  though  much 
erosion  takes  place  from  forest  Ian1  on  account  of  the  insufficient 
humus.     Corrasion  is  active  on  the  Tuolumne,  Stanislaus,  and  other 


ti^Raimf  if  *iit  riinnff  -rondL  tttOffmdL  ic&i  -sii*  S&sramantt'  or  Sam 
^i>uuuil  rrr^ecb  Tii»  mentor*7*  uisuul  i-  mart  ir  je*  v<<nra£an..  iwng: 
fc  iniictoirarKnitf  iif  *n2*5mu*  tuurarur  *siirou£L  imuimmtiituftBC  *irik  ur 
•Liii«t  dgfiUHxuc  jt  uuuusiiaL.  to  art  rnunrr  if  -sinn*  if  uiit  Cubiunim 

UtoUL.      TlUf  ttir^iUL  *nigin   i#t  M*&&3UfitC  IIL  "Silt  flmultfSI  -nrftni^grw^  \rr 

jeriri&nEvk  jiimiTtng.  Tuuem  :PKgriiitr»natfE  i.  ^ut  amsn»caar  rf  tSh* 
jmtwiruazim.  udc  ii  lii^  ssrbums  asgraring  niftnaua*..  ml!  mu&t  "sht 
JBawninr  ic  -aruaiuL  ux  jug»ur«,uin  siniHiagrktiiai..  Wiiiit  Tin-  £aagn&l 
rumiuL  if  Caufiiaub  *  ugifi*,  ^  "^  *&  iuou**..  aw-M  if  it  iulif  dnnur 

ulit  tatthj-  *m '.nrr.it*  \£  T^rwrntiBr    ?imUHT7".  ttUC  F-ttlCTUTT*.  fiOld  2E  T^ttHCPF 

if  Tntr?:rnmm  TOacijuunaiiL  *siit  ruiuiiiL  Qirnur  ^nift  "vas&t  mmniff 
i#scu»c  vil  ic*bl  tujuui  or  esamc  -duel  -raii'iL  vuuic  ial  il  i&it  «inx&i>~ 
*s&si  <Ly"iHnr.i<-  riUMf  atcmr  "Ei*f  Htaut  ximt.  Titt  run&iD  if  Inwar 
uKLnrud«  if  fxnuueaiih"  cniigBifizrtaetL  t  ohuru'Tier  «j«cndbr  iir^uruiik' 
iir  srwaiio.  Ctuh"  i£  "Slit  ujgiHg  {tiprtsuini*  i  t  itrgt  ran  if  i 
buw  unc  Jt*  n*tikiiur  *  ifta.  l;m*c  iy  t  worn:  mm.  IP-arvHSiral 
aut*v  ii*iiaf  urt  5  mine  mirr  t-~  nut  lugittsn  uhaLuOKf..  to  ol  Iftinmi 
SiiuKLt  taic  3d umit  iTtinnu^r  unc  imp?  ck  mmn.  v^wurf  sufluuump 
HLreiai.  fii**"  airnnr  "Slit  dr?"  witottVL.. 

i-i  uadnumn*.  iu»r*ir  iifiraur  *3n«iitL  if  -snt  TiimrngBE  if  liit  ihtcbt  rf 
iir:»VM»rnn"*  ^^r^uniiiii*.  Tint  if  dm  v.  ^a*-  jry^ruiuriTT  rf  lifr  nuuhdl 
k^  jiiu'jl  i*f  **:   ii^  wsiaiLnHHSk.  ^iur  ^u*  msa  'sruiHnuratiiiiL  lutr.a!:. 

um  "L'nitoc  Sun**,  iki^rjse  35Bdii^5»?f  *su^  l-tuLuUh-  «i»i  iniuBturh. 

Af  *ni^  mc  jmmiife  wr*r  «ir«Q?Ht;  ^uere  it-  l  vuat  ntd;  vaiL  si^Bp 
hi :niet  iaic  j'.#i«f  Hulk,  ^riimt  in.  uwyuuii:  if  uU»-  irHgmittT  &uu»exi£rifiittd 
miif  ul  it  Hiii^Ksc;  m  znu^t  \i>  esMSBRrv*  vtomms;.  Tii»  i  inilixr  ui» 
uirLurtL  iirree:  iimn..  If  nv  urinirvrnfrnTi  m#m*&  bbl  t#e  inaTnUimttd 
xgnu.  "Jiif  ztmt..  asejih"  n#tr*rf*c  ciiBamrrui  fitmuic  lit  fmcruH*c  -Hi  Hubqb 
aniHiitL  h:  iu:  to  jftsmtik:. 

Tin  mn*w  imiOf  cf  KLunnK  Sma^fi  and  Winaaffnr.  i^iiiifti  iadd  otf- 
finmth.  sLrBun&.  di'  iuuuL  -i  munruflm  {igmxttk1  Hti?Bism  it^r..  '53» 
pnr^e'.naoL  if  -ui»  Hitiv  ty  t&&  iimsi*  if  li*  iipt  jSannm  «nfi  1d» 
TTmnnrflngupf  if  irw»c  inmn^  oandiciaiff  if  49SBeacaiiI  w  sfagnavfl 
jrr^KVr  *zr^rem»?f  cf  in*-,  ito&uingjfiaikic  %nr  iuniiBr  onrramini  itf  iawaiui 
titujkf  am  badnaiuiUi  HKmidsrrur  acud  sihinr  if  livwar  ifemd  gnacdteE. 
Tut  nawsBirr  imtRC  t1k»  &nudmaiff  i«r  -fiit  fiiliest  fewdtajmrairr  rf 
Tait^inr««^rr3e  5ms:  Bimer  hiiC  Jn*  ftooiamjfirrnir  innni»  «h-  -fritileni.. 
vnit  -uiif  difiimiirr  cf  iitaniitazxixK  i-  **  i»  ^ibl  jninrafl  miL.  i  pn- 
inir^iaiir-rHrr  xtwbl.  ra:  woamit  of  "ubf  3R5saaaiir^  janftumar?  rf  ra^ciiliir 
im^jiprwinaut  and  *  iiiji  ^TBpacHlaaD  fuaiir:.  dnt  ^  hl  icdd  dimuftti. 
sue  CHsiasguim:  -vind. 

Tiit  H?9fc  if^  rotnamral  5n3*si*  Tiniiff?Ttinr  *d»  SttoramHin.t  3£fr«r 
vuvarHi^Of  taommif  *i»  fi«Mr.Ul4  uctwe.  knc  *uian  priiWRniuir  liiif 
humauavr*\-  IL^ht  i«fflii:  «i»  T.,lt!i«i,K4  nir»^.  Atstt'Iu!^  jnc^arai. 
pniiibUT"  Til  ysr  wan.,  if  ^iik  iiirast..  to  w«L  to  of  iniiisT  'tobsi*  hl  "uiieir 
IwiiCvir.eTE  iito  i#»9L  iipautsc  i^r  -Rgn»iAf>c  ibet  auc  'Zhtr  iiBrcundrr  j»ikc 
inmnK  lito  ihibil  d«s^T7»*d  ir  fnruiwr  a»nikr-*d.  Tut  nacinnuiK^nm 
if  is  ^i#itt  uumuf  ir  -dns^  5itp«si-f  if  imjiHMrr*  unc  ^ut  esarqiwinn  if 
*siit  jiniVfini*^*  yi^tr .  jaruber  nf  twu#*  uiiuvicnk.  rx  \i  5h?bbt..  it^ht  lit 
5ucnniiL  jaut  if  nrrwtiTik     Iiflf:i5*sraur  «ih?«-  vu>rrHU»*af  uin   imh* 

»£tU8f»  "Slit  HfT^rrrr   «f  -ulit  filKiCft  ^l    VlliKL  ^U«H»   nitiUlTuttlL  "VICTHIH* 

BK  HUtmici  inn  fHsuuenurr  Buxrron*  t  hh^ul  via.  nriMnmi»fcgic  Altt 
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into  a  perennial  one,  or  greatly  augments  the  dry-season  flow  of  those 
subiect  to  the  violent  fluctuations. 

Tnere  is  urgent  necessity  also  for  planting  the  banks  of  small 
streams  to  lessen  the  constant  corrasion  which  is  taking  place. 

COLUMBIA  RIVER 

This  river  and  its  tributaries  have  nearly  800  miles  of  navigable 
water.  It  will  eventually  be  developed  into  one  of  the  great  water 
highways,  although  its  value  may  be  lessened  by  the  Fact  that  a 

Sortion  of  it  is  situated  in  British  Columbia,  and  its  full  use  may  be 
eferred  on  account  of  the  navigable  stretches  being  interruptea  by 
intervals  of  rapids,  gorges,  and  canyons.  Many  of  the  rapids  and 
falls,  however,  may  oe  avoided  by  canalizing,  yielding  at  the  same 
time  commercial  power.  Portions  of  the  Columbia  are  already 
navigable  far  up  into  Idaho  to  the  Clarks  Fork.  The  Pend  d'Oreille 
is  regularly  plied  by  steamers  between  Newport  and  Iona,  and  could 
be  navigated  through  the  lake  and  for  a  long  stretch  beyond  but 
for  falls  above  Newport.  Boats  likewise  ply  regularly  on  the  St. 
Joseph.  St.  Marys,  and  on  the  Snake  River  to  Lewiston,  above  which 
place  tne  river  passes  through  the  canyon  carved  in  the  basalt  plains. 
But  long  stretcnes  of  the  Lewis  Fork  are  navigable  up  to  a  point  480 
miles  above  the  mouth  of  the  Columbia,  and  this  could  be  extended 
much  farther.  Even  on  the  upper  portions  of  several  of  these 
streams  there  are  many  miles  of  deep  placid  water.  The  tidal  chan- 
nels of  both  Columbia  and  Willamette  extend  for  more  than  100  miles 
above  their  mouths. 

The  salient  feature  of  the  Columbia  is  its  evenness  of  flow  and  its 
clearness.  The  streams  which  most  closely  resemble  it  are  those  of 
New  England,  but  the  flow  of  the  Columbia  is  probably  more  uniform 
than  that  of  any  other  large  stream  of  the  United  States.  This 
condition  is  due  to  several  causes. 

There  are  two  sources  of  its  tributaries:  The  coast  and  Cascade 
Mountain  "regions  on  the  west,  which  chiefly  affect  the  flow  of  the 
Willamette;  and  the  Cordilleran  area  of  Idaho  and  Montana,  in 
which  lie  the  headwaters  of  the  main  river.  Between  these  two 
mountain  regions  are  extensive  areas  of  plains  and  elevated  rolling 
plateaus,  unforested  and  with  scant  rainfall,  dissected  by  several  of 
the  large  streams,  but  the  source  of  few  small  ones  within  their  limits. 
Over  the  western  mountain  area  the  rainfall  is  heavy,  from  60  to 
70  inches;  it  decreases  on  the  eastern  slope  of  the  Cascades  in  the 
plains  areas  to  less  than  15  inches,  rising  as  the  Rocky  Mountains  are 
approached  to  20,  and  attaining,  in  the  mountains  of  northern  Idaho, 
and  on  the  headwaters  of  the  Clarks  Fork,  a  maximum  of  35  inches; 
and  in  southeastern  Idaho  and  Wyoming,  on  the  headwaters  of  the 
Lewis  Fork,  a  maximum  of  30  inches.  This  precipitation  is  rela- 
tively slight,  but  it  is  of  a  character  to  render  it  available  for  soil 
absorption;  while  the  prevailing  surface  conditions  are  likewise 
highly  favorable.  The  precipitation  during  the  summer  is  extremely 
low  compared  with  that  during  the  winter,  but  is  in  the  form  of  gentle 
showers,  riving  the  fullest  opportunity  for  entire  absorption,  with  a 
very  small  amount  of  surface  run-off.  The  winter  snowfall  is  heavy, 
especially  in  the  eastern  mountains,  and  the  deep  snow  banks,  in 
canyons,  gulches,  and  north  hollows,  protected  by  the  dense  forests 
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condition  of  the  soil  greatly  impaired.  This  has  been  due  in  part  to 
the  character  of  the  fires,  in  part  to  the  character  of  the  forests  and 
humus,  and  in  part  to  the  climate. 

While  the  fires  have  been  destructive,  killing  the  timber  as  well  as 
burning  the  ground  cover,  reburnings  of  the  same  area  are  not  frequent 
or  periodic,  as  in  the  Southeastern  States  and  portions  of  the  South- 
west. The  humus  had  accumulated  to  great  depths  before  being 
burned,  and  a  single  fire  only  burned  through  the  drier  superficial 
layer.  The  burning  of  the  humus  is,  moreover,  frequently  checked 
by  light  summer  rams. 

For  this  reason,  that  the  destruction  of  the  humus  is  incomplete, 
the  facies  of  the  soil  toward  absorption  of  rainfall  and  erosion  has 
scarcely  been  disturbed.  Exhausting  tillage  will  in  time  reduce  the 
humus,  and  extensive  denudation  and  cultivation  of  the  slopes  will 
produce  conditions  more  favorable  for  erosion.  As  repeated  fires 
occur  in  the  forest,  the  vigor  appertaining  to  a  virgin  soil  will  be 
depleted,  as  in  many  portions  of  the  Appalachians.  With  the 
destruction  of  the  humus  the  forest  will  become  open,  scattered 
clumps  of  trees,  admitting  the  sun  and  wind,  which  will  not  only 
accelerate  the  melting  of  the  snow  but  lessen  the  soil  p>ermeabiLitv 
and  produce  those  conditions  which  are  favorable  to  erosion.  While 
this  condition  favoring  erosion  exists  in  the  eastern  portion  of  the 
basin  in  the  Rocky  Mountains,  its  maximum  obtains  under  the  high 
precipitation  of  the  Coast  and  Cascade  Mountains.  But  with  ade- 
quate humus  and  slope  protection  within  the  spheres  of  high  precipi- 
tation, the  at  present  almost  insignificant  silt  burden  of  the  streams 
will  not  increase  under  natural  conditions  to  damaging  proportions. 
At  present  drifting  sands  on  the  river  banks  in  ulaces  are  a  menace, 
and  they  may  be  the  origin  of  the  sand  which  rorms  the  bars  in  the 
estuary  channels. 

Many  of  the  streams  on  the  lower  portion  of  the  basin  acquire  their 
constancy  from  glacier  sources.  Some  of  them  bear  a  considerable 
amount  of  coarse  sand,  but  most  of  them  not  sufficient  to  affect  their 
clearness.  The  glaciers,  and  the  excellent  humus  even  within  the 
burnt  forests,  produce  most  favorable  conditions  for  equable  stream 
flow  and  low-silt  burden. 

The  few  other  streams  in  the  Northwest  are  of  minor  importance, 
and  present  largely  the  same  conditions  which  obtain  in  the  Columbia 
River. 

The  chief  need  of  the  Columbia  basin  is  maintenance  of  the  present 
forest  cover  and  reestablishment  of  normal  humus  conditions  where 
the  forests  have  been  burned. 

SANITARY  RELATION  BETWEEN  FORESTS  AND  STREAMS 

In  addition  to  their  physical  effects  unon  streams,  the  forests 
exert  a  strong  influence  upon  the  purity  01  water  for  domestic  uses. 
The  waters  from  forested  watersheds  are  generally  free  from  patho- 
logic bacteria  and,  considering  that  they  are  surface  waters,  are  of 
excellent  quality  for  municipal  sutmlies.  Many  of  the  smaller 
cities  and  a  few  of  the  larger  cities,  like  Portland,  Oreg.,  use  such 
water,  and  find  it  satisfactory,  even  without  filtration. 

It  is  especially  desirable  that  small  cities  and  towns  which  arc  near 
primarily  pure  sources,  such  as  forested  mountain  streams,  should 
use  these  rather  than  wells  and  springs  or  than  the  water  of  large 
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rivers  which  has  received  contaminated  matter  from  the  towns. 
The  use  of  such  pure  water  not  only  checks  the  spread  of  water- 
borne  diseases  in  the  town  using  it,  but  since  its  sewerage  has  propor- 
tionately fewer  typhoid  bacilli,  it  tends  to  lessen  the  transmission 
of  the  contagion  to  other  towns  at  lower  points  on  the  rivers  which 
use  the  sewage-contaminated  water  for  drinking  purposes.  Purified 
waters  are  only  relatively  pure,  their  quality  depending  upon  the 
original  amount  of  contamination.  But  if  tfie  purity  or  the  water 
from  a  forested  watershed  is  further  safeguarded  by  filtration,  a 
water  of  the  highest  quality  is  obtained. 

The  case  of  the  typhoid  fever  epidemics  in  the  Kennebec  River 
Valley,  as  described  by  Whipple  and  Long,a  is  one  of  contagion,  trans- 
mitted from  the  upper  towns  to  the  lower,  the  impurity  of  the  water 
increasing  as  it  received  the  impurities  of  each  successive  town,  with 
the  increased  prevalence  of  typhoid  fever  epidemics.  Another  case 
is  that  of  Wilkinsburg,  Pa.,  a  city  which  uses  the  water  of  the  Alle- 
gheny River.  The  river  receives  above  Wilkinsburg  the  sewage  of 
nearly  20  towns.  Numerous  outbreaks  of  disease  in  the  upper  towns 
have  been  transmitted  to  the  lower,  and  the  health  of  the  people  of 
Wilkinsburg  has  been  affected  by  nearly  eveiy  such  outbreak  m  the 
towns  above  it. 

With  the  rapid  increase  in  the  density  of  population  in  the  eastern 
States  and  the  further  congestion  of  towns  along  the  important 
rivers,  the  sanitation  of  the  streams  presents  a  vital  problem.  The 
solution  of  this  problem  can  properly  begin  with  the  general  use,  by 
towns  in  the  hilly  and  mountainous  portions  of  the  country,  of  water 
from  forest-covered  watersheds  at  the  heads  of  the  rivers. 

Moreover,  so  far  as  the  forest  increases  the  minimum  or  dry-season 
flow  of  streams,  it  adds,  by  dilution,  to  the  relative  purity  of  the 
water,  fewer  impurities  being  contained  in  a  given  volume.  Like- 
wise, by  lowering  flood  crests,  fecal  and  other  impure  matter  which 
accumulates  along:  the  banks  of  a  stream  in  a  thickly  populated 
region,  especially  m  and  near  cities  and  towns,  is  not  swept  into  the 
streams,  but  undergoes  harmless  destruction  by  natural  decay.  This 
lessens  the  impurities  of  ilood  water. 

RELATION    OF    FORESTS    TO    ENGINEERING    MEANS    OF    RIVER 

CONTROL 

As  the  influence  of  the  forest  has  decreased,  on  account  of  the 
smaller  area  of  normal  forest,  engineering  methods  of  stream  control 
have  become  necessary.  Such  artificial  means  of  control  must  be  used 
to  compensate  for  the  cleared  land  which  is  in  the  farms.  They 
must  be  proportionately  extended  on  account  of  the  large  areas  of 
waste  land,  which  has  its  soil  hardened  and  baked  by  the  sun  and  is 
unabsorptive,  and  to  compensate  for  the.  forest  which  lias  been  lum- 
bered and  burned,  and  the  soil  of  wliich  has  partly  lost  its  porousness 
and  storage  capacity. 

The  value  or  engineering;  met  hods  of  control  depends,  however,  on 
how  thoroughly  the  headwaters  of  the  rivei-s  are  forest  protected. 
In  those  regions  where  forest  influences  are  high  there  is  a  limit 
beyond  which  engineering  means  of  control  fail.     The  forest,  acting 
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not  over  one  limited  portion  of  a  watershed  but  over  a  great  portion 
of  it,  produces  certain  conditions  which  can  never  be  entirely  replaced 
by  engineering  methods.  The  dam,  the  reservoir,  the  settling  bed, 
and  the  levee  influence  only  the  reaches  of  the  stream  below  them. 
The  forest  at  headwaters  influences  the  regime  of  the  entire  river. 
When  the  influence  of  the  forest  decreases  below  a  certain  limit,  engi- 
neering works  are  futile;  their  efficiency  rapidly  fails,  and  even  their 
very  existence  is  threatened.  The  storage  capacity  of  the  reservoir 
ana  settling  basin  is  destroyed  by  the  sediment  which  is  washed 
from  the  bare  and  hardened  slopes;  the  bed  of  the  canal  is  filled  with 
silt;  the  channel  of  harbor  and  river  is  choked  in  spite  of  the  dredg- 
ing. The  accumulation  of  the  detritus  from  the  scourings  of  unpro- 
tected soils  threatens  the  levees  by  the  gradual  raising  of  the  river 
bed  and  requires  the  continual  extension  of  the  jetties.  As  the 
floods  at  headwaters  become  higher,  with  more  erratic  stream  flow, 
the  very  dams  which  are  built  to  restrain  them  are  endangered-  the 
canals  and  locks  on  their  banks  are  swept  away,  the  abattis,  cribbing, 
and  dike  are  destroyed  or  rendered  useless. 

The  work  of  the  engineer  to  protect  and  develop  the  large  river 
becomes  useless  unless  it  is  protected  by  the  forest.  In  the  Appalach- 
ians, in  the  Rocky  Mountain  region,  and  in  the  Southwest,  and  indeed 
wherever  forest  influences  are  high,  the  river  engineer  and  the  for- 
ester must  work  hand  in  hand. 
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ROADS  AND  CANALS. 

(Communicated  to  the  Senate,  April  6,  1808.) 

Treasury  Department,  April  4, 1808. 

Sir:  I  have  the  honor  to  transmit  a  report  respecting  roads  and 
canals,  prepared  in  obedience  to  the  resolution  of  the  Senate  of  the 
2d  of  March,  1807.  It  has  been  unavoidably  delayed  much  later 
than  was  desirable,  or  had  been  expected.  Although  early  steps  had 
been  taken  for  obtaining  the  necessary  information,  the  most  impor- 
tant documents  were  not  received  till  long  after  the  commencement 
of  the  session,  some,  indeed,  within  the  last  ten  days.  To  analyze 
the  whole,  to  select,  arrange,  and  condense  the  most  interesting  facts 
was  also  a  work  of  some  labor.  Time  has  not  permitted  to  present 
the  report  in  a  more  satisfactory  form;  but  the  mass  of  facts  which 
has  been  collected  will,  it  is  hoped,  be  of  some  public  utility. 

I  have  the  honor  to  be,  with  great  respect,  sir,  your  most  obedient 
servant, 

Albert  Gallatin. 

Hon.  George  Clinton,  President  of  the  Senate. 

The  Secretary  of  the  Treasury,  in  obedience  to  the  resolution  of 
the  Senate  of  tne  2d  March,  1807,  respectfully  submits  the  following 
report  on  roads  and  canals: 

The  general  utility  of  artificial  roads  and  canals  is  at  this  time  so 
universally  admitted  as  hardly  to  require  any  additional  proofs.  It 
is  sufficiently  evident  that  whenever  the  annual  expense  of  transporta- 
tion on  a  certain  route  in  its  natural  state  exceeds  the  interest  on  the 
capital  employed  in  improving  the  communication,  and  the  annual 
expense  of  transportation  (exclusively  of  the  tolls)  by  the  improved 
route,  the  difference  is  an  annual  additional  income  to  the  nation. 
Nor  does  in  that  case  the  general  result  vary,  although  the  tolls  may 
not  have  been  iixed  at  a  rate  sufficient  to  pay  to  the  undertakers  the 
interest  on  the  capital  laid  out.  They,  indeed,  when  that  happens 
lose;  but  the  community  is  nevertheless  benefited  by  the  undertak- 
ing. The  general  gain  is  not  confined  to  the  difference  between  the 
expense  of  the  transportation  of  those  articles  which  had  been  for- 
merly conveyed  by  that  route,  but  many  which  were  brought  to 
market  by  other  channels  will  then  find  a  new  and  more  advantage- 
ous direction,  and  those  which  on  account  of  their  distance  or  weight 
could  not  be  transported  in  any  manner  whatever  will  acquire  a 
value  and  become  a  clear  addition  to  the  national  wealth.  Those 
and  many  other  advantages  have  become  so  obvious  that  in  countries 
possessed  of  a  largo  capital,  where  property  is  sufficiently  secure  to 
induce  individuals  to  lay  out  that  capital  on  permanent  undertak- 
ings, and  where  a  compact  population  creates  an  extensive  commer- 
cial intercourse,  within  short  distances,  those  improvements  may 
often  in  ordinary  cases  be  left  to  individual  exertion  without  any 
direct  aid  from  Government. 

536 


1  ..•••■ .       •■...l.-.i' 

:•-  ■ -i."'     i  *_■ .   " 

"i-       1 1   .".   :.**.'  ■: 

"~M.       -.•■*.-*l' 


?"=lI   ..^-^rrj    ix?'  a-7  :.? 

""ii***  r***.  iivv1*'*  *?   v^ni*  vr*niiiii?r;.i"if,,*>?  vinvi  vidian  uturf  ?*ni.t**r 

..  *  i*      "  I ■•■.""  ~      .  •""     •  ■ '  -11-11  ' '"  i' * l  ~ J " Cif     "■'-*' " » Jl*Ii  *1."     Mi*       .13  4* I     S ut-1  ^     Ul 

-1-..*..  ■  r  -.i-ni.tiT-  r.:rriii"*  iii~urL,L-;r  irii^'.t  -ii*  i.:«;iii,.:L.-^i:c  x 
;r"  l,"j   ''l;»:"l.   i.iii  ^i"-*ir;»*ii"**.  ".   _u  ;•."  ■"r*i:*.i*,i">  :•!  l  iljw  h'.;i.i*. 

Tii*    irv*    .•:    .t.i» .».•   i-   ii  ■"    *  iiiruit*"'*-:    i;r    l   :  iriijiaM'i*    •.•:>hu»,.:i1 
* **« j •  t "- •**  v ■ : . t m i*^ *»7  r.  n ; t ~  * •*  - ■  ** .  i; t. .  ~  ifv -.i?  -it*  *r.; H^im*  . »:  ttlh?- 
*•.!—  l :  •  «i.   via'-i  ir  sl~*/1   ■  ""  *  :i*  in  :••■  "  *-in*,i  ■    i.ir.  ~.i±ir.   :»:  ^^'^jlLUT 
■ : i*    :n  i  ■•  ■ .  ~  *  ■  lit* *i ."    i  vs* •  i      T : i*    vli*     c    :  •  .•■  u *. ■:  j ■  ■ ;  l    cis .  ■  v ■  i** lip*    i*   ii : 

•  Oi"-:  >■■"  i.i»:  mi*  •—:h*u -:.t.  ni  :ia,:«,,a  «:  iia-rLC*'!  •■•••t.  jL*^r"*f«i* 
ii  -  *zi\*-~  nu***  '  *  v  » "**"  **-T  •'  ir."i-iL"  i~i  in.ir'  i**1.*  :_i"***"~  i  ii  v.  711. ■in*. 
.::;•"  ~-iii-i>  i.-is*v  r*  «n  Mi*  hlm.7*  ^  ii;t,i  t.iii  ::  •■  rvnr.r?  -.;  t.1 
■  ■  ii.i~tv-.-.  7'>  iT'*'L-*  :i*-:Lit.i»:  :  ■'  "i;u'.t  11  mi*.  ~."i_r*«:  t^l*-**  l,u: 
m«*  *i7*-i.*  »:  ■*'■•—"  «*^  •■  •*.:  ;it."*ji  v; :  v_i*  :•■;>".•. t"-.i  •:  i«r*  r;  1*  :•*.- 
■.i*-"-:.  ■:•*  ""ii*  -I  >-  v:.i-:  :ir*,"r  **!.*  iiAiv  111  »:i*--:i.  111121:  ►  i«iii  7'*£jii*'.7 
Mi  •>-  i.*-i-."  i»*v  ■:::»■-:»; '.1**:  i**~-  :r  ii:".i:n*  "  ul:  Mi:  "•*•*■!  *r.;#*-.^^L 

•*  \""  "ii?"  Li':.::!!   *  Li*    i*"*'i"   iii#r*'U*»*     c  vlm'l.    :  ".-HiT  ~/j^    su*". 

•■-  *"  ;     •  *'l.""'     "'.i*      !*,*•■'■>   -    1*    v'l.i"!    ."    :*   *"**.  1H"**"I    ""  >I  "  11  li*    ".    *»*    Hi'****. 

:  :.::•■■"■  •-■  t.:-:  "•  1  ;;».i-t  •  »:  :•  ir*'!^"^  '  :i«  •:•*  ;•'  r  .l.*m*  M;t.i  11 
L  .'.'    ;»•       .-_  ■  ::.i..    ".••*"*  1  ■!    "  if  •■*■""  »•    :■    1  ~ ■* ■■_!*•  1    *.     '*.•*•■■*.»  vij"i   .»?*^ 

■:   ■    ■  ■.-    :••  -;•*•■■■     •;'  "■*::■  «■  *    im    v.i  •. f*    ;••  r-       _*_i«:  i-   lis     lit.;- 

:»•■.-     '.i     1    i "..:i   ■•-:::.     ::—■—*»'•.   l"  ~t*-"  "  \.l:  ir  ii'-ruti.  7"  .*'^:ii- 

"   ■"      ■    •'.'. '.*•"■' L'.ii        ".«*      V    i"l.      "  !.:■      ".■'   •••*■*■  !:■     -■    V"  '       :  li*      *.;L.:»1M« 

.::■•■•..•■'"*    :  '•    l    :::»■■".     -  -iiir*'T    *  i::j*    "  ikt,i    v  Lr 

:i  ■  •■•■•*:"  u""**i'.i'ai  '.  iiriiit  "i.i".  ;»*1**.'  •;  *.»**"  '"iii*"- 
..  /.."  f  -I  "  "  ii-  y^t.  * :  >»:i^  ■■  "  :■*  ..I'li^.T.tjCiiir 
:•  :ii..t  .•  •:     «:  ■  :»*    .  :."*-.    ••■t"*-     •■  ':::»u"*'.    vv.~: 

"".-  -  17  *  1  ".  »'  "  *"w*l"  1"*"  .'*'."  Vlj"!  .'*  ir  •'■"•••*"liL.  !■  »*-i  1'  '"  *  T.'.-*.';*"*,  i".  '.  ".»* 
--..-..•  •:  ■  li*  ^-l*.!  ir*. r  bl-l'-lT  Mil,"  *T-*,l:-L"  *  "  ■i:^li*V",'sL  H."*"""  >V^H* 
v-  -.■.•!•-    ;.••;■  1.1 1  :■*•*.    v  *_j«i    n    .L-ULM.lil    l.ii:    S  «lli*      f  y.'    ••  lUiruTi'.** 

*  ••"..:'  *  ii*  ;•**;:  •  -r.n.  •;!■.:•;  •  ir:  »:"  t.*^i:i,,iu  :  n*:i:  uii*.  ".a.iiLi*.  "^111  t 
>  v  *:j,i;»-  •::-  -i  :.i.:r  :iL^..i,,i.:t.r7  "Li  :■  »:  11  jLJ^n»rri  *»*.    i"ii:i*,r:.t.t*,i 

v  ■■  *.  1  ~\i*  v  ^  •!*■  "  "  Mi*  11  :  *,7",.,Jll"j4*  -^"T*"'!  Mi*  "V  *"TT,^hh***  :»f 
l.'.».     I.'  Cil    '  li*    11  '  *l.'r11i**llit."  *    i7".»lll'l    V".j"l    Mi*-"      i'-''V: '"         Ii    !»-  U*W.:**£- 

•■1.-"  11  '•■:•*,'  '  ■•*.  ;»- •:  n"M"  *  ^.lit."  mi*  -.tr.iti  Hi1.11.1f  \*zm.  t  vm-n-i- 
i.i'-i"  ■  -i  v— 1  t  i.iii'i.  *:rviis;"r*  i;t"iTL"j  »i  atuvi  vll  ivv  Ui*-;iuri 
■ : .  1 '  -  ir  v  •  ■  *. .  Li  .11  *  ■       1  -  :  1 . 1  ^  v  >  MiL:  v  ii**!!*^  v.*  1  :a.:  lit  T*xr  t-Ta :  a  r**:;ur,*?f 

IH    ..11.1  ••"    '  *■'.        i*    Vli**l     "    IIUIT'-"    L."    S.»lli*     lliSl.Llif*     "»*    *.-'.llllt*JfM.-Ml    :»t 
LI'  »'  Li*'-'    "I*  I      "       L.li   I'll**.*    liL'-lTl'J  *1-    Mi*    «-ir    '.a-liL    Vli"    r»CHLiIl    V  »11- 

:  iis'i  -;•»■•  :  .1 ;  1-  1 :  ■ ;  1  •  -  ;•  *  111  __I  Mi*  : »:.  ii* v  111 :  r*  "  * ■  ni*n.i*  ur*.  *?f  **,.rn*i : . 
v.i.il  ■  ii*  ■■  •-I-"  ■t.i.i  i-  l:-  v  in-.: •  I**"** :.  Ti  u-  mi*  n.^aiu**:  -.t-iit, 
*.**••  v  "*»i  Mi*     "ir-aiH't  i»*  1  .ii:  I^M-vtiT"   v*i.    ***   :i*-;ir:-*,i  :c  Mi*  uo:_- 

' .«   »1;L      *K'lrr".  *     L-":-"ll:i"    T"    >11     Mi*     11"  **T""  »ll'*-»     *.•**"  V*-*1!     . r  *'V    T.'.'T    l-lil 

mi*     'it— .1  :»-i.i>    1.1  m    i.i    :i..i..ii.   i;fii"i  ■  i  »i   •".it.,    lif-*    :t***»i    .'i^ii**: 

••*'"  V  *•*  1      '  li*     _«*".lVi.--     L.l«.  *'V     ~l    .i'T.         T'l.U*    "  li*     *T.".li*11a-irr*     '•.L.lit-I4' 

"  »11  "«»*'"**.  l-'  •1.1' '.  "  li*  tl..:'  •"  _'  '. r  »llil*'  X1"".  *»*"■  "Hi*  !!•  C*  i.1'1  Hi  •"* 
'.••    '     .i  ■"  ■*  *     11     li*     l*'*Vt  •!    *       Mi*.     111.1*7"    '*'lliill"      il*"*"        •"    "ill*    l;LT"iTlr- 

•  '1      •"    "  li*     ll-l**^    ■•""ili""li4*r      C   Mi*    r."T  *'7     l.li.    "  ii**i      •*    '."  ?    ".•11_11  1.1  j "h- 

•  •!  V"  1  "  lr  V":r*»71  Vl"-*\T:.  7»  '111*  V  i"Cr  L".-*'b  1  "  *1-**,,1"J*:  1.7** 
11  !»'  •"*  "  i  ■■■•  H.i  :  "  11-  •"*  "•  ll;l  11  111. i  ""  *  11  :•"*'!  *f*"-l  !:••*.  Mi*'!*  1.  *  - 
llit.*-1  1»7"  •.■!».  ""  "-'li*-"!  .r  ">4,li  Ar  •!  >"  ll*1*  .11  I"'"  ~  *  Hi-  1.". :  *  .«".  *  l"-*'!!^:"1  * 
X    '  ."       .u:"  L.l  ■    "       :»-    *  11  :«7'l»  — .     ".  '     '  "i*    -.1. Hi*    11-  ..'*!.. .1  :• 

"!""••      t*".i-';        -»    ■-■•".. l.r-1  "    ■:"     :  «  ■!■*    ••!'•    "-    "1 *       '•■"•"  a"  i**- 

ii'-i'«i-     ..:■'    "*'.•*".  v-  .    i.vi'r    .-;■.■:■:■■    ■  ii-      t.;»i.    vl:;j':    j  »7 


588  REPORT  OF  THE   INLAND    WATERWAYS  COMMISSION 

any  work  which  it  may  undertake,  as  fast  as  the  work  itself  can 
progress;  avoiding  thereby  the  ruinous  loss  of  interest  on  a  dormant 
capital,  and  reducing  the  real  expense  to  its  lowest  rate. 

With  these  resources  and  embracing  the  whole  Union;  it  will  com- 
plete on  any  given  line  all  the  improvements,  however  distant,  wliich 
may  be  necessary  to  render  the  whole  productive,  and  eminently 
beneficial. 

The  early  and  efficient  aid  of  the  Federal  Government  is  recom- 
mended by  still  more  important  considerations.  The  inconveniences, 
complaints,  and  perhaps  dangers,  which  may  result  from  a  vast 
extent  of  territory,  can  no  otherwise  be  radically  removed  or  prevented 
than  by  opening  speedy  and  easy  communications  through  all  its 
parts.  Good  roads  and  canals  will  shorten  distances,  facilitate  com- 
mercial and  personal  intercourse,  and  unite,  by  a  still  more  intimate 
community  of  interests,  the  most  remote  quarters  of  the  United  States. 
No  other  single  operation,  within  the  power  of  government^  can  more 
effectually  tend  to  strengthen  and  perpetuate  that  union  which 
secures  external  independence,  domestic  peace,  and  internal  liberty. 

With  that  view  of  the  subject  the  facts  respecting  canals,  which 
have  been  collected  in  pursuance  of  the  resolution  of  the  Senate,  have 
been  arranged  under  tlie  following  heads: 

1.  Great  canals^  from  north  to  south,  along  the  Atlantic  seacoast. 

2.  Communication  between  the  Atlantic  and  western  waters. 

3.  Communications  between  the  Atlantic  waters,  and  those  of  the 
Great  Lakes,  and  river  St.  Lawrence. 

4.  Interior  canals. 

GREAT   CANALS    ALONG   TIIK    ATLANTIC    SEACOAST. 

The  map  of  the  United  States  will  show  that  they  possess  a  tide 
water  inland  navigation,  secure  from  storms  and  enemies,  and  which, 
from  Massachusetts  to  the  southern  extremity  of  Georgia,  is  prin- 
cipally, if  not  solely,  interrupted  by  four  necks  of  land.  These  are 
the  Isthmus  of  Barnstable,  that  part  of  New  Jersey  which  extends 
from  the  Karitan  to  the  Delaware,  the  peninsula  Iwtween  the  Dela- 
ware and  the  Chesapeake,  and  that  lowr  and  marshy  tract  which 
divides  the  Chesapeake  from  Albemarle  Sound.  It  is  ascertained 
that  a  navigation  tor  sea  vessels,  drawing  eight  feet  of  water,  may  be 
e (Fee ted  across  the  three  last,  and  a  canal  is  also  believed  to  be  prac- 
ticable, not,  perhaps,  across  the  Isthmus  of  Barnstable,  but  from  the 
harbor  of  Boston  to  that  of  Rhode  Island.  The  Massachusetts  Canal 
would  be  about  twenty-six,  the  New  Jersey  about  twenty-eight,  and 
each  of  the  two  southern  about  twenty-two  miles  in  length,  making 
altogether  less  than  one  hundred  miles. 

Should  this  great  work,  the  expense  of  which,  as  will  hereafter  be 
shown,  is  estimated  at  about  three  millions  of  dollars,  be  accomplished, 
a  sea  vessel  entering  the  first  canal  in  the  harbor  of  Boston  would, 
through  the  hay  of  Rhode  Island,  Long  Island  Sound,  and  the  harbor 
of  New  York,  reach  Brunswick  on  the  Raritan;  thence  pass  through 
the  second  canal  to  Trenton  on  the  Delaware,  down  that  river  to 
Christiana  or  Newcastle,  and  through  the  third  canal  to  Elk  River  and 
the  Chesapeake,  whence,  sailing  down  that  hav  and  up  Elizabeth 
River,  it  would,  through  the.  fourth  canal,  enter  the  Albemarle  Sound, 
and  by  Pamlico,  Core,  and  Bogue  sounds,  reach  Beaufort  and  Swans- 
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borough  in  North  Carolina.  Prom  the  last-mentioned  place,  the 
inland  navigation,  through  Stumpy  and  Toomer's  sounds,  is  continued 
with  a  diminished  draught  of  water,  and  by  cutting  two  low  and 
narrow  necks,  not  exceeding  three  miles  togetner,  to  Cape  Fear  River, 
and  thence  by  an  open  but  short  and  direct  run  along  the  coast  is 
reached  that  chain  of  islands  between  which  and  the  main  the  inland 
navigation  is  continued  to  St.  Marys  along  the  coast  of  South  Carolina 
and  Georgia.  It  is  unnecessary  to  add  any  comments  on  the  utility 
of  the  work,  in  peace  or  war,  for  the  transportation  of  merchandise 
or  the  conveyance  of  persons. 

The  several  papers  under  the  letter  A,  herewith  transmitted,  con- 
tain the  information  which  has  been  received  on  those  several  intended 
communications.     The  substance  will  now  be  stated. 

I.    MA88ACHUSETT8   CANAL. 

• 

1.  Sandwich  Isthmus  between  Barnstable  Bay  on  the  north  and 
Buzzards  Bay  on  the  south  had  first  attracted  the  public  attention. 
Surveys  and  levels  were  taken  for  the  purpose  of  ascertaining  the 
practicability  of  opening  a  cross  cut  to  be  supplied  by  the  sea  itself 
trom  the  mouth  of  Back  River  in  Buzzards  Bay  to  the  mouth  of 
Scusset  River  in  Barnstable  Bay. 

The  distance  was  found  to  exceed  seven  miles;  the  elevation  of  the 
highest  intermediate  ground  is  forty  feet  above  low  water  mark  in 
Barnstable  Bay;  the  depth  of  water  at  the  mouth  of  Black  River  does 
not,  at  low  water,  exceed  seven  feet  and  a  half,  and  the  channel  to  that 
spot  through  Buzzards  Bay  is  obstructed  by  shoals.  The  tide  which 
rises  but  three  feet  and  a  half  in  that  bay  nses  three  hours  and  a  half 
later,  and  more  than  eighteen  feet  in  that  of  Barnstable.  The  shore 
on  which  that  formidable  tide  would  operate  is  an  open  beach  without 
any  harbor  or  shelter  whatever.  Independent  of  other  obstacles,  it 
was  apprehended  that  the  same  natural  causes  which  had  formed  the 
isthmus  might  fill  the  canal,  or  make  a  bar  at  its  entrance,  and  the 
project  seems  to  have  been  abandoned. 

2.  The  ground  was  also  examined  between  Barnstable  Harbor  on 
the  north  and  Hyanus  Harbor  on  the  south  at  some  distance  east  of 
Sandwich.  The  breadth  of  the  peninsula  does  not  exceed  here  four 
miles  and  a  half,  and  there  would  be  a  harbor  at  each  end  of  the  canal. 
The  same  difference  exists  in  the  tides  wliich  rise  four  feet  in  Hyanus 
and  sixteen  feet  in  Barnstable  Harbor.  The  entrance  of  this  is 
obstructed  by  shoals,  but  the  great  obstacle  to  a  cross  cut  is  the 
elevation  of  the  intermediate  ground,  estimated  at  eighty  feet  above 
tide  water.  Navigable  ponds  on  that  high  ground  might,  perhaps, 
form  part  of  a  lock  canal,  and  supply  tne  remainder  with  water; 
but  a  canal,  frozen  in  winter,  would  not  have  effected  the  great 
object  in  view,  which  was  to  enable  vessels  from  sea  to  proceed  in 
winter  from  Marthas  Vineyard  to  Boston  without  sailing  around  Cape 
Cod.  Although  the  difficulty  of  the  navigation  from  Boston  to  Barn- 
stable diminishes,  the  utility  of  this  communication,  as  one  of  the  great 
links  in  this  line  of  inland  navigation,  it  may  be  resorted  to  should 
that  which  will  be  next  mentioned  prove  impracticable  for  °*°  vaaa*I 

3.  The  attention  of  the  legislature  of  Massachusetts 
authority  the  grounds  at  Sandwich  and  Barnstableha 
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has  lately  been  turned  to  a  direct  communication  between  Weymouth 
landing,  within  the  harbor  of  Boston  and  Taunton  River,  which 
empties  into  the  bay  of  Rhode  Island.  A  favorable  report  has  been 
made  during  the  last  session,  of  which  a  copy  has  lately  been  obtained. 
The  distance  from  tide  water  to  tide  water  is  twenty-six  miles  by 
one  route  and  twenty-three  and  a  quarter  miles  by  another.  The 
highest  intermediate  ground  is  one  hundred  and  thirty-three  feet 
above  tide  water,  but  maybe  reduced  ten  feet  bv  digging  to  that  depth 
the  length  of  a  mile.  Two  ponds,  known  by  the  name  of  Weymouth 
and  Cranberry,  the  largest  and  least  elevated  of  which  covers  five 
hundred  acres  and  is  fourteen  feet  higher  than  the  summit  of  the 
proposed  canal,  will  supply  the  upper  locks  with  water  by  feeders 
tour  miles  long.  Whetner  the  quantity  of  water  contained  in  those 
ponds,  and  estimated  equal  to  a  daily  supply  of  450,000  cubic  feet, 
will  be  sufficient  for  a  sloop  navigation,  and  whether  any  other  ponds 
or  streams  may  be  brought  in  aid,  does  not  seem  to  be  fully  ascertained 
After  descending  twenty  feet  towards  Weymouth  and  seventy  towards 
Taunton  an  ample  supply  for  the  lower  locks  will  be  derived  from 
other  large  ponds,  the  principal  of  which  are  known  by  the  names  of 
Braintree  and  Nippinitic.  The  expense  may,  on  a  supposition  that 
the  route  is  partly  through  a  rocky  soil,  be  estimated  as  follows: 

Digging  twenty-six  miles,  at  $30,000  per  mile $780, 000. 00 

Ix)ckage,  two  hundred  and  sixty  feet,  at  $1,250  a  foot 326, 000. 00 

Feeders,  purchase  of  land,  &c 145, 000. 00 

1, 250, 000. 00 
II.  New  Jersey  Canal. 

A  company  was  incorporated  some  years  ago  by  the  legislature  of 
New  Jersey  for  opening  a  canal  between  the  Rantan  and  the  Dela- 
ware. Acting  under  the  erroneous  opinion  that  the  navigation  of 
small  rivers  might  be  improved  and  used  as  a  canal,  the  company 
intended  to  have  united,  W  a  cross  cut  of  one  mile,  the  Assam  piinc 
or  Trenton  Creek  with  Stony  Brook,  a  branch  of  Millstone  River,  and 
to  have  descended  Trenton  Creek  to  the  Delaware  and  Stony  Brook 
and  Millstone  River  to  the  Raritan.  The  capital,  which  was  inade- 
quate, was  not  j>aid;  but  their  survey  of  the  intended  route  has  shown 
tne  practicability  of  a  canal  for  sea  vessels  on  a  proper  plan.  The 
distance  from  Brunswick  to  Trenton  is  twenty-six  miles,  and  the  only 
obstacle  on  the  way  is  the  "sand  hills,"  some  distance  west  of  Bruns- 
wick. These  may,  it  is  said,  be  avoided  by  a  deviation  which  would 
not  increase  the  distance  more  than  two  miles,  and  thev  may,  at  all 
events,  be  perforated  as  has  been  done  by  the  turnpilke  company, 
who  have  opened  a  road  on  a  straight  line  between  the  two  towns 
without  having  in  any  place  an  angle  of  ascent  of  more  than  three 
degrees.  The  highest  intermediate  ground  between  Assam  pink  and 
Stony  Brook  is  only  fifty  feet  above  tidewater,  and  it  is  suggested 
that  the  summit  level  may  be  taken  seven  feet  lower,  cutting  seven 
miles  through  a  level  meadow  between  the  confluence  of  the  Assam- 
pink  and  Shipnctankin  crooks  and  Rowley's  Mill,  near  the  confluence 
of  Stony  Brook  and  Millstone  River. 

An  adequate  supply  of  water  will  be  drawn  by  short  feeders  from 
Philip's  Springs,  Trenton  Creek,  Stony  Brook,  and  Millstone  River, 
all  ot  which  arc  more  elevated  than  the  route  of  the  canal,  the  "sand 
hills"  excepted. 
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Th#  depth  of  water  at  the  two  extremities  of  the  canal  taken  at  low 

water  are feet  at  Brunswick,  and  ten  feet  at  Lamberton,  one 

mile  below  Trenton. 

The  expenses  may  be  estimated  as  follows: 

Digging  twenty-eight  miles,  at  $20,000  per  mile $560, 000. 00 

Lockage,  one  hundred  feet  (probably  less),  at  $1,250  per  foot 125, 000. 00 

Feeders,  purchase  of  land  and  water  rights 115, 000. 00 

800, 000. 000 
III.  Delaware  and  Chesapeake  Canal. 

A  company  incorporated  by  the  States  of  Delaware  and  Maryland 
for  opening  this  canal  has  commenced  its  operations;  now  suspended 
for  want  of  funds. 

The  canal  will  commence  at  Welsh  Point,  on  Elk  River,  an  arm  of 
the  Chesapeake,  and  terminate  at  a  distance  of  twenty-two  miles  on 
Christiana  Creek,  a  branch  of  the  Delaware.  At  low  water  the  depth 
of  water  in  Christiana  is  nine  feet,  and  in  Elk  twelve  feet,  within  one 
hundred  feet  from  the  shore.  The  tide  rises  four  feet  in  both  rivers. 
The  canal  might,  without  increasing  the  distance,  be  conducted  to 
Newcastle  on  the  Delaware  itself,  instead  of  ending  on  Christiana 
Creek. 

The  highest  intermediate  ground  over  which  the  canal  will  be 
carried  on  a  level  of  thirteen  miles  in  length  is  seventy-four  feet 
above  tide  water,  the  descent  being  effected  by  nine  locks  on  each  side. 
The  digging  is  generally  easy,  no  expensive  aqueducts  or  bridges, 
nor  any  other  obstacle  but  those  which  have  already  been  overcome  in 
digging  the  feeder  through  a  very  rocky  soil. 

The  supply  of  water  drawn  from  Elk  River  by  a  feeder  six  miles  in 
length,  already  completed,  which  is  itself  a  boat  canal  three  feet  and  a 
hair  deep,  umted  by  a  lock  of  ten  feet  lift  with  the  main  canal,  is 
calculated  to  fill  daily  one  hundred  and  forty-four  locks,  a  quantity 
sufficient  on  an  average  for  the  daily  passage  of  twenty-four  vessels. 
A  reservoir  covering  thirty,  and  which  may  be  increased  to  one  hun- 
dred and  fifty,  acres  will  supply  occasional  deficiencies.  Other 
reservoirs  may  be  added,  and  Cnristian,  White,  and  Clay  creeks  may 
hereafter  be  brought  in  aid  of  Elk  River  if  the  supply  should  prove 
too  scanty  for  an  increased  navigation. 

The  canal  twenty-six  feet  wide  at  the  bottom  and  fifty  on  the  top 
on  the  water  line,  being  dug  at  the  depth  of  eight  feet,  is  intended  for 
vessels  of  forty  to  seventy  tons,  drawing  seven  and  a  half  feet  water; 
but  the  banks,  twenty  feet  wide  for  towing  paths  and  one  of  which 
may  be  converted  into  a  turnpike  road,  being  raised  three  feet  above 
the  level  of  the  water,  will,  by  increasing  the  height  of  the  lock-gates 
one  foot,  admit  a  depth  of  nine  feet  of  water  in  the  canal,  at  which 
depth  it  would  perhaps  be  eligible  to  dig  at  once.  The  locks,  eighty 
feet  long,  eighteen  feet  wide,  and  eight  or  nine  feet  deep  over  the  gate- 
sills,  containing  each  eleven  thousand  five  hundred  to  thirteen  thou- 
sand cubic  feet  of  water  and  with  a  lift  of  eight  to  nine  feet  each,  will 
be  constructed  of  hewn  stone  laid  in  tarras.  Those  dimensions,  both 
of  the  canal  and  locks  recommended  by  Mr.  Latrobe,  the  engineer  of 
the  canal,  may  be  adopted  in  all  the  other  canals  for  sea  vessels  on  this 
line  of  communication. 
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The  present  annual  carriage  across  the  peninsula,  wliich  would  be 
drawn  through  the  canal,  is  estimated  at  forty-two  thousand  tons, 
exclusively  of  passengers.  This  will  be  greatly  increased  by  the 
facility  wliich  the  canal  itself  will  afford  to  the  commercial  intercourse 
between  the  two  bays  and  to  the  conveyance  of  articles  now  carried 
through  other  channels,  or  too  heavy  for  transportation  at  the  present 
expense  of  carriage.  The  coals  wanted  for  Philadelphia,  and  which, 
brought  down  from  the  sources  of  the  Susquehannan  and  Potomac, 
but  principally  from  the  vicinity  of  Richmond,  would  naturally  pass 
through  the  canal,  have  been  alone  estimated  at  more  than  one  hun- 
dred thousand  tons  a  year.  The  annual  carriage  of  all  articles  may, 
in  the  present  state  of  population,  be  fairly  estimated  at  one  hundred 
and  fifty  thousand  tons,  and  the  direct  annual  saving  to  the  com- 
munity at  $300,000;  being  at  the  rate  of  two  dollars  a  ton  for  the 
difference  between  land  and  water  carriage  across  the  peninsula,  after 
paying  the  tolls.  These,  at  the  rate  of  fifty  cents  a  ton,  will  give  to  the 
undertakers  a  revenue  of  $75,000,  leaving,  after  a  deduction  of  $10,000 
for  annual  repairs  and  of  $10,000  more  for  attendance  and  contin- 
gencies, a  net  income  of  $55,000. 

The  expenses  of  the  whole  work  are  astimated  as  follows: 

Digging  twenty-two  miles,  at  $20,000  a  mile $440, 000. 00 

Eighteen  lockH,  at  $10,000  each 180, 000.  00 

(The  whole  lockage,  being  one  hundred  and  forty-eight  feet,  would,  at 
$1,250  a  foot,  amount  to  $185,000.00.) 

Feeder,  (nearly  completed)  reservoirs,  lock  at  the  feeder,  purchase  of 

water  rights  and  land,  including  a  debt  of dollars,  due  by  the 

company 230, 000. 00 

850,000.00 

The  interest  on  which  sum  at  6  per  cent  is  $51,000. 

The  capital  originally  subscribed  amounted  to  $400,000,  divided 
into  two  thousand  shares  of  two  hundred  dollars  each.  One-half 
of  these  has  been  forfeited,  after  a  small  payment  of  five  dollars  on 
each  share;  $100,000  paid  by  the  other  stockholders  have  been 
expended  in  preparatory  measures  in  the  purchase  of  water  rights 
and  in  digging  the  feeder,  which  was  considered  as  the  most  difficult 
part  of  the  work;  $750,000  are  still  wanted  to  complete  the  work,  of 
which  sum  $100,000  are  payable  by  the  stockholders,  and  the  defi- 
ciency of  $050,000  must  be  drawn  from  other  sources. 

IV.  Chkmai'kakk  and  Alhkmahle. 

1.  The  shortest  communication  between  the  Chesapeake  and 
Albcnfarle  Sound  is  from  North  Landing,  at  the  head  of  the  tide  of 
Northwest  River,  which  empties  into  Currituck  Inlet,  the  eastern- 
most arm  of  Albemarle  to  either  Kempsville  or  Great  Bridge*,  at  the 
head  of  the  tide  of  two  different  branches  of  the  south  branch  of 
Klizabeth  River,  which,  passing  by  Norfolk,  unites  at  Hampton 
Koads  with  James  River  and  the  Chesapeake.  The  distance  is  stated 
at  seven  miles,  and  the  levels  said  to  be  favorable.  It  is  believed 
that  the  principal  reason  why  this  communication  has  not  been 
attempted  is  a  bar  in  Currituck  Inlet  wliich  does  not  admit  the  passage 
of  vessels  drawing  five  feet  water. 
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2.  A  company  incorporated  by  the  States  of  Virginia  and  North 
Carolina  for  opening  a  canal  through  the  Dismal  Swamp  has  made 
considerable  progress  in  the  work. 

The  canal  extends  twenty-two  miles  in  length  from  Deep  Creek, 
a  branch  of  the  south  branch  of  Elizabeth  River,  seven  miles  above 
Norfolk  to  Joyces  Creek,  a  branch  of  Pasquotank  River,  a  northern 
arm  of  Albemarle  Sound.  Vessels  drawing  eight  to  nine  feet  water 
may  ascend  both  creeks  to  each  extremity  of  the  canal. 

The  intervening  ground  along  the  eastern  margin  of  the  Dismal 
Swamp  is  almost  level,  the  rise  towards  the  middle  not  exceeding 
two  feet  above  the  t\fro  extremities,  which  are  only  eighteen  feet  and 
nine  inches  above  tide  water.  The  digging  is  very  easy;  the  only 
obstacles  arise  from  the  stumps  and  roots  of  trees,  and  are  nearly 
overcome;  and  a  single  aqueduct  or,  rather,  culvert  over  a  small 
run  emptying  into  the  Northwest  River  is  necessary. 

The  swamp  itself  supplies  at  the  depth  at  which  the  canal  is  cut 
the  water  which  has  heretofore  been  wanted,  and  a  sufficient  supply 
may  be  drawn  by  a  feeder  of  three  miles  and  a  half  in  length,  cut 
through  a  perfect  level  from  Lake  Drummond,  a  natural  reservoir 
in  the  center  of  the  swamp  of  fifteen  miles  in  circumference  and  about 
six  feet  higher  than  the  water  in  the  canal. 

The  canal  as  cut  by  the  company  is  twenty-four  feet  wide  and  six 
feet  deep,  with  one  bank  on  the  west  side  for  a  towing  path  eighteen 
feet  broad.  The  whole  digging,  with  the  exception  of  two  miles, 
which  must  be  deepened  three  feet,  and  of  three-quarters  of  a  mile  in 
another  place  not  entirely  finished,  has  been  completed.  The  locks 
at  the  two  extremities  of  the  canal  are  not  built,  but  two  have  been 
erected  at  some  distance  from  each  extremity,  probably  in  order  to 
save  some  digging  in  the  intervening  space;  tnev  are  made  of  square 
j  uniper  logs  and  have  cost  only  three  hundred  dollars  each. 

Tne  expense  of  digging  has  not  exceeded  four  thousand  dollars  a 
mile;  the  whole  capital  expended  amounts  to  one  hundred  thousand 
dollars,  of  which  the  State  of  Virginia  has  furnished  seventeen  thou- 
sand five  hundred;  and  it  is  stated  that  the  whole  work  may  be  com- 
pleted in  one  year,  and  will  not,  including  the  locks  and  the  payment 
of  some  debts  contracted  by  the  company,  exceed  twenty-five  thou- 
sand dollars.  But  the  canal  which  by  the  original  act  of  incorpora- 
tion was  to  be  thirty-two  feet  wide  and  eight  feet  deep,  can,  on  its 
present  plan,  be  considered  only  as  a  local  object,  the  principal 
utility  of  which  consists  in  bringing  to  market  the  otherwise  useless 
lumber  of  the  swamp.  The  only  boats  which  navigate  it  are  flats, 
forty  feet  long,  six  feet  wide,  drawing  two  feet  of  water,  and  carrying 
eight  thousand  shingles. 

It  must,  in  order  to  become  a  national  object,  be  capable  of  receiv- 
ing vessels  which  navigate  Albemarle  Souhd,  and  for  that  purpose 
be  restored  to  its  first  intended  dimensions,  or  rather  be  widened  and 
deepened  on  the  plan  adopted  for  the  Chesapeake  and  Delaware 
Canal.     The  expense  would  De  as  follows: 

Digging,  viz,  deepening  to  8  feet,  preserving  the  same  level  the  whole 
way,  and  widening  to  a  proper  breadth,  22  miles,  at  eight  thousand 

dollars  a  mile $176, 000. 00 

Four  stone  locks,  at  ten  thousand  dollars 40, 000. 00 

Feeder  to  Lake  Drummond,  aqueduct,  and  contingencies 34, 000. 00 

250, 000.  00 
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3.  The  last-mentioned  canal  is  in  the  most  direct  line  of  the  com- 
munication through  Albemarle  to  Pamlico  Sound  and  the  adjacent 
southern  sounds.  It  has  been  objected  that  the  navigation  of 
Pasquotank  River  was  intricate,  and  that  it  would  be  more  advanta- 
geous to  open  a  communication  with  Chowan  River,  which,  passing 
by  Edenton  and  then  uniting  with  the  Roanoke,  forms  Albemarle 
Sound. 

A  company  was  incorporated  for  that  purpose,  but  the  capital  was 
not  filled,  and  no  other  operation  performed  but  surveying  the 
ground.  The  intended  canal  on  that  route  would  commence  at 
Suffolk  on  Nansemond  River,  which  empties  into  James  River  a  few 
miles  above  and  west  of  the  mouth  of  Elizabeth  River,  and  passing 
along  the  western  margin  of  the  Dismal  Swamp  would  reach,  at  a 
computed  distance  of  thirty  miles,  Gates  Court  House  on  Bennets 
CreeK,  a  branch  of  Chowan  River,  which  vessels  drawing  ten  feet  of 
water  may  ascend  to  that  spot. 

The  liighcst  intermediate  ground  is  twenty-eight  feet  above  tide- 
water, and,  consequently,  higher  than  the  surface  of  Lake  Drum- 
mond.  But  Bennets  Creek  and  Curripeake  Swamp  were  considered 
as  affording  a  sufficient  supply  of  water.  Should  this  prove  adequate 
the  principal  objection  to  this  route  will  be  that  the  canal  lanas  at 
Suffolk  instead  of  Norfolk.  This  consideration  and  the  capital 
already  expended  on  the  canal  from  Elizabeth  River  to  Pasquotank 
seem  to  give  a  preference  to  this  course.  To  which  may  be  added, 
that  if  it  be  preferable  to  strike  the  waters  of  Chowan  River  a  lateral 
canal  may  be  hereafter  opened  along  the  southern  margin  of  the 
Dismal  Swamp,  from  the  southern  extremity  of  the  Elizabeth  and 
Pasquotank  Canal  to  Bennets  Creek  or  Edenton.  Whatever  route 
may,  after  a  critical  examination  of  the  ground,  be  thought  the  most 
eligible,  the  opening  of  this  communication  will  be  more  easy  and  less 
expensive  than  either  of  the  three  northern  canals. 

The  following  table  is  a  recapitulation  of  the  distance  to  be  cut  on 
the  whole  lino  and  of  the  estimated  expense: 


Canal*.                                                Direction.  Distance.  Lockape.  I     Kxpense. 

;  Mile?.  Feet. 

Massachusetts  Canal  .   .                               Wevniouth  to  Taunton 26  260  I  $l,2rj0,000i  00 

New  Jersey  Canal J  Hnmswlrk  to  Trenton 28  100          800.000. 00 

Delaware  and  Chesapeake  Canal                Christiana  to  Klk 2*2  148          7.')0.000. 00 

Ch«saj>eake  and  Albemarle  Canal           .     Kllzalwth  River  to  Posquo-  24-'  40          250.000. 00 

tank.  

Total «is  MS       3.a«i0,00a  00 


COMMI'NICATIONS     BETWEEN     TIIK    ATLANTIC     AND    WESTERN     WATERS. 

The  Appalachian  Mountains,  to  use  an  ancient  generic  denomina- 
tion, extend  in  a  direct  ion  west  of  south,  from  the  42d  to  the  34th 
degree  of  north  latitude,  approaching  the  sea,  and  even  washed  by 
the  tide  in  the  State  of  New  York,  and  thence  in  their  southerly 
course  gradually  receding  from  the  seashore.  Viewed  as  a  whole, 
their  breadth  may  be  estimated  at  one  hundred  and  ten  miles,  and 
they  consist  of  a  succession  of  parallel  ridges  following  nearly  the 
direction  of  the  seacoast,  irregularly  intersected  by  rivers  and  divided 
by  narrow  valleys.  The  ridge  which  divides  the  Atlantic  rivers 
from  the  western  waters,  generally  known  by  the  name  of  Allegany, 
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preserves  throughout  a  nearly  equal  distance  of  two  hundred  and 
nifty  miles  from  the  Atlantic  Ocean  and  a  nearly  uniform  elevation 
of  three  thousand  feet  above  the  level  of  the  sea. 

Those  mountains  may,  however,  be  perhaps  considered  as  consist- 
ing of  two  principal  chains;  between  these  lies  the  fertile  limestone 
valley,  which,  although  occasionally  interrupted  by  transversal 
ridges,  and  in  one  place  by  the  dividing  or  Allegany  ridge,  may  be 
traced  from  Newburgh  and  Esopus  on  the  Hudson  River  to  Knox- 
ville  on  the  Tennessee. 

The  eastern  and  narrowest  chain  is  the  Blue  Ridge  of  Virginia, 
which  in  its  northeast  course  traverses,  under  various  names,  the 
States  of  Maryland,  Pennsylvania,  and  New  Jersey,  forms  the  high 
lands  broken  at  West  Point  by  the  tide  of  the  Hudson,  and  then 
uniting  with  the  Green  Mountains,  assumes  a  northerly  direction  and 
divides  the  waters  of  the  Hudson  and  Lake  Champlain  from  those  of 
Connecticut  River.  On  the  borders  of  Virginia  and  North  Carolina 
the  Blue  Ridge  is  united  by  an  inferior  mountain  with  the  great 
western  chain,  and  thence,  to  its  southern  extremity,  becomes  the 
principal  or  dividing  mountain,  discharging  eastwardly  the  rivers 
Roanoke,  Pedee,  Santee,  and  Savannah  into  the  Atlantic  Ocean; 
southwardly,  the  Chatahoochee  and  the  Alabama  into  the  Gulf  of 
Mexico,  and,  westwardly,  the  New  River  and  the  Tennessee.  The 
New  River,  taking  a  northwardly  course,  breaks  through  all  the 
ridges  of  the  great  western  chain,  and  at  a  short  distance  beyond  it 
unites,  under  the  name  of  Kanawha,  with  the  Ohio.     The  Tennessee 

Eursues  at  first  a  southwest  direction  between  the  two  chains  until 
aving  reached,  and  in  a  westwardly  course  turned,  the  southern 
extremity  of  the  great  western  chain,  it  assumes  a  northwardly 
direction,  and  joins  its  waters  with  those  of  the  Ohio  a  few  miles 
above  the  confluence  of  that  river  with  the  Mississippi. 

The  western  chain,  much  broader,  and  generally  more  elevated,  is 
known  under  the  name  of  Cumberland  and  Gauley  mountains  from 
its  southern  extremity  near  the  great  bend  of  the  Tennessee  River 
until  it  becomes  in  Virginia  the  principal  or  dividing  mountain; 
thence,  in  its  northerly  course,  towards  the  State  of  New  York,  it. 
discharges  westwardly  the  Green  Briar  River,  which,  by  its  junction 
with  the  New  River,  forms  the  Kanawha  and  the  rivers  Monongahela 
and  Allegany,  which,  from  their  confluence  at  Pittsburg,  assume  the 
name  of  Ohio.  Eastwardly  it  pours  into  the  Atlantic  Ocean,  James 
River,  the  Potomac,  and  the  Susquehannah.  From  the  northern- 
most and  less  elevated  spurs  of  tne  chain  the  Genesee  flows  into 
Lake  Ontario;  and  in  that  quarter  the  northerly  branches  of  the 
Susquehannah  seem  to  take  their  source  from  amongst  inferior 
ridges,  and,  in  their  course  to  the  Chesapeake,  to  break  through  all 
the  mountains.  From  the  Suscjuehannah  the  principal  chain 
assumes  a  more  eastwardly  direction,  and  washed  on  the  north  by 
the  lateral  valley  of  the  river  Mohawk,  whilst  it  gives  rise  southwardly 
to  the  Delaware,  it  terminates  under  the  name  of  Catskill  Mountain, 
in  view  of  the  tide  water  of  the  Hudson. 

This  description  has  been  introduced  for  the  double  purpose  of 
pointing  out  all  the  rivers  which  can  afford  the  means  of  communica- 
tion and  of  showing  the  impracticability,  in  the  present  state  of 
science,  of  effecting  a  canal  navigation  across  the  mountains. 
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The  most  elevated  lock  canal  of  which  a  correct  description  has 
been  given  is  that  of  Languedoc;  and  the  highest  ground  over  which 
it  is  carried  is  only  six  hundred  feet  above  the  sea.  It  is  not  believed 
that  anv.  canal  has  been  undertaken,  or  at  least  completed  in  Eng- 
land, or  an  elevation  exceeding  four  hundred  and  thirty  feet  above 
the  waters  united  by  it.  The  Allegany  Mountain  is  generally,  and 
from  observations  made  in  several  places,  about  three  thousand  feet 
above  the  level  of  the  sea.  The  precise  height  of  the  dividing  ridge 
was  ascertained  by  the  commissioners  who  laid  out  the  United  States 
road  from  Cumberland  on  the  Potomac  to  Brownsville  on  the  Monon- 
gahela,  at  two  thousand  two  hundred  and  sixty  feet  above  the  first, 
and  at  two  thousand  one  hundred  and  fifty  feet  above  the  last  river. 
Cumberland,  from  the  levels  taken  by  the  Potomac  Company,  is 
itself  seven  hundred  and  thirty-five  feet  above  tide  water.  Although 
some  more  advantageous  and  less  elevated  places  may  be  fount!, 
particularly  amongst  the  ridges  which  divide  some  of  the  upper 
tranches  of  the  Susquehannah  from  the  corresponding  streams 
emptying  into  the  river  Allegany,  there  is  none  wnich  is  not  of  an 
elevation  much  beyond  what  has  ever  been  overcome  by  canals  in 
any  other  country.  The  impracticability  arises  from  the  principle 
of  lock  navigation,  which,  in  order  to  effect  the  ascent,  requires  a 
a  greater  supply  of  water  in  proportion  to  the  height  to  be  ascended, 
whilst  the  supply  of  water  becomes  less  in  the  same  proportion. 
Nor  does  the  chain  of  mountains  through  the  whole  extent  where  it 
divides  the  Atlantic  from  the  western  rivers  afford  a  single  pond, 
lake,  or  natural  reservoir.  It  may  be  added  as  a  general  feature  of 
American  geography  that  except  in  the  swamps  along  the  southern 
seacoast  no  lake  is  to  be  found  in  the  United  States  south  of  41° 
north  latitude  and  that  almost  every  river  north  of  42°  issues  from 
a  lake  or  pond. 

The  works  necessary  in  order  to  facilitate  the  communications 
from  the  sea-ports  across  the  mountains  to  the  western  waters  must, 
therefore,  consist  either  of  artificial  roads  extending  the  whole  way 
from  tide  water  to  the  nearest  and  most  convenient  navigable  west- 
ern waters;  or  of  improvements  in  the  navigation  of  the  leading 
Atlantic  rivers,  to  the  highest  practicable  points,  connected  by  arti- 
ficial roads  across  the  mountains,  with  the  nearest  points  from  which 
a  permanent  navigation  can  be  relied  on  down  the  western  waters. 

The  principal  considerations  in  selecting  proper  directions  for  those 
communications  are  the  distance  from  the  navigable  western  waters, 
both  to  tide  water,  and  to  the  nearest  navigable  Atlantic  river,  and 
the  extent  of  navigation,  either  natural  or  susceptible  of  improve- 
ment, which  may  be  afforded  bv  the  rivers;  distance  alone  is  men- 
tioned, so  far  as  relates  to  roads,  because  the  mountains,  however 
insuperable  for  canals,  offer  no  important  impediment  to  land  com- 
munications. So  far  from  being  an  insurmountable  barrier  to  com- 
mercial intercourse  between  the  two  great  sections  of  the  Union,  it 
is  now  ascertained  that  those  mountains  may,  almost  in  even'  direc- 
tion, be  crossed  by  artificial  roads  as  permanent,  as  easy,  and  less 
expensive  than  similar  works  in  the  lower  country;  for  Congress  hav- 
ing, contrary  to  current  opinion,  directed  that  the  road  from  Cumber- 
land to  Brownsville  should  be  laid  out  so  that  its  ascent  should  not 
in  any  place  exceed  an  angle  of  five  degrees  with  the  horizon,  no 
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difficulty  has  been  experienced  in  effecting  the  object  without  cutting 
through  hills;  and.  although  the  road  thus  laid  out  be,  in  a  distance 
otseventy-two  miles,  two  or  three  miles  shorter  than  that  heretofore 
in  use. 

Although  the  distance  from  the  sea  to  the  principal  dividing 
mountain,  through  its  whole  length,  between  the  western  sources  of 
the  Susquehannah  and  those  of  the  Savannah,  be  nearly  the  same, 
yet  the  Atlantic  bays  penetrating  the  coast  at  different  depths  and 
m  different  directions,  the  distance  from  the  seaports  to  the  nearest 
western  navigable  waters  varies  considerably.  Taken  in  straight 
lines  from  each  port  to  the  nearest  branch,  beyond  all  the  mountains 
of  each  of  the  four  great  western  rivers,  they  may  be  stated  as  follows : 

Miles 
From  Philadelphia  to  the  confluence  of  Conemaugh  and  Loyalhannon,  branches 

of  the  Allegany 220 

From  the  city  of  Washington  to  the  confluence  of  the  rivers  Monongahela  and 

Cheat 150 

From  Richmond  to  Morris's  on  the  Kanawha,  below  all  the  falls  of  that  river 210 

From  Savannah  or  Charleston  to  any  navigable  branch  of  the  Tennessee,  the  dis- 
tance exceeds 300 

The  distance  from  the  same  western  points  to  the  upper  naviga- 
tion of  the  corresponding  Atlantic  rivers  can  not  be  stated  with  pre- 
cision, as  the  upper  points,  to  which  the  navigation  of  these  rivers 
may  be  improved,  are  not  yet  ascertained.  The  shortest  portage 
between  the  waters  of  the  Potomac  and  those  of  the  Monongahela, 
in  their  natural  state,  from  West  Point  on  the  Potomac  to  Cheat 
River  below  the  falls,  is  about  fifty  miles  in  a  straight  line;  but,  in 
order  to  secure  a  tolerable  navigation,  particularly  on  the  Potomac, 
the  route  from  Cumberland  to  Brownsville  (Red  Stone  Old  Fort) 
has  been  preferred,  and  the  distance  by  the  road  lately  laid  out  is 
seventy-two  miles.  The  portage  between  the  north  fork  of  the 
Juniata,  a  branch  of  the  Susquehannah,  and  the  corresponding  waters 
of  the  river  Allegany  is  somewhat  shorter.  That  between  Patton- 
borough,  on  James  River,  and  the  falls  of  the  Kanawha,  exceeds  one 
hundred  miles. 

The  moist  prominent,  though  not  perhaps  the  most  insuperable 
obstacle  in  the  navigation  of  the  Atlantic  rivers,  consists  in  their 
lower  falls,  which  are  ascribed  to  a  presumed  continuous  granite  ridge, 
rising  about  one  hundred  and  thirty  feet  above  tide  water.  That 
ridge  from  New  York  to  James  River  inclusively  arrests  the  ascent 
of  the  tide;  the  falls  of  every  river  within  that  space  being  precisely 
at  the  head  of  the  tide;  pursuing  thence  southwardly  a  direction  nearly 
parallel  to  the  mountains,  it  recedes  from  the  sea,  leaving  in  each 
southern  river  an  extent  of  good  navigation  between  the  tide  and  the 
falls.  Other  falls  of  less  magnitude  are  found  at  the  gaps  of  the 
Blue  Ridge,  through  which  the  rivers  have  forced  their  passage. 
Higher  up,  the  rapidity  of  the  northern  rivers,  which  penetrates 
through  the  inferior  ridges  of  the  great  western  chain,  increases  as 
they  approach  the  dividing  or  Allegany  Mountain,  and  their  sources 
being  nearly  at  the  same  elevation,  their  rapidity  increases  in  pro- 
portion to  the  shortness  of  their  course.  For  that  reason  the  naviga- 
tion of  the  Susquehannahj  above  the  Blue  Ridge,  is  better  than  that 
of  the  Potomac,  which  affords,  as  has  been  stated,  the  shortest  com- 
munication from  tide  water  to  the  nearest  western  river.     The  levels 


548 


REPORT   OF   THE   INLAND    WATERWAYS  COMMISSION 


of  the  last  mentioned  river  having  been  taken  by  the  Potomac  Com- 
pany, the  general  result  is  annexed,  as  giving  a  more  correct  idea  of  the 
navigation  of  the  Atlantic  rivers  than  could  bo  conveyed  in  any  other 
manner: 


From  the  mouth  of  Savage  River  down  to  Cumberland 

Thenoe  to  the  Blue  Ridge 

Harpers  Ferry  or  Shenandoah  Falls 

Thenoe  to  Great  Falls 

Great  and  Little  Falls  to  tide  water 

Total 


Dis- 
tance. 

Fall. 

Rate  of  tell. 

Miles. 
31 

40 
12 

Feet. 
445 
490 
43 
39 
143 

Feet  per  mile. 

1 

219 

1,100 

The  papers,  marked  C,  contain  the  information  which  has  been 
collected  respecting  the  works  executed  or  contemplated  on  the  great 
rivers  already  enumerated.  It  has  not  been  understood  that  any 
improvements  of  importance  had  been  yet  attempted  on  the  Savannah 
and  Pedee,  nor  on  any  of  the  tributary  streams  of  the  Oliio ;  and  the 
communications  received  under  this  head  relate  only  to  the  San  tee, 
Roanoke,  James  River,  Potomac,  Susquehannah,  and  Ohio. 

I.  Santee. 

The  Santee  or  Catawba  is  said  to  be  occasionally  navigable  for  near 
three  hundred  miles  as  high  up  as  Morgantown,  in  North  Carolina. 
Two  companies  have  been  incorporated  by  that  State  and  the  State 
of  South  Carolina,  for  the  purpose  of  improving  its  navigation.  The 
Lower  Falls  are  above  Camden,  and  not  far  from  the  arsenal  of  the 
United  States  at  Mount  Rock.  A  canal  had  been  commenced  there, 
but,  either  from  want  of  success  in  the  commencement,  or  from  want 
of  funds,  the  work  appears  to  be  suspended.  The  market  for  the 
produce  brought  down  that  river  is  Charleston;  and  the  river  boats 
were  obliged,  at  the  mouth  of  the  river,  to  enter  the  sea,  and  to  reach 
that  port  by  a  navigation  along  the  seashore  for  which  they  were 
not  calculated.  To  remedy  that  inconvenience,  and  to  ensure  a  per- 
manent navigation,  a  canal  has  been  opened  by  another  company, 
uniting  the  Santee  with  Cooper  River,  which  empties  into  the  harbor 
of  Charleston. 

The  distance  between  the  points  united  is  twenty-two  miles;  the 
highest  intervening  ground  was  iifty-two  feet  above  the  Santee,  and 
eighty -five  feet  above  the  river  Cooper;  but  it  has  been  reduced  seven- 
teen feet  by  digging.  The  descent  to  Santee  being  thirty -five  feet, 
effected  by  four  locks,  and  that  to  Cooper  sixty-eight  feet,  effected 
by   nine  locks. 

The  principal  supply  of  water  is  afforded  by  springs  arising  from 
the  marshy  ground  at  the  bottom  of  the  canal,  and  by  several  drains 
which  collect  and  bring  from  an  adjacent  swamp  the  sources  of  the 
river  Cooper.  The  quantity  is  said  to  be  seldom  deficient;  yet  a 
steam  engine  has  been  contemplated  as  perhaps  necessary  in  order 
to  raise  from  the  Santee  an  adequate  supply. 

The  canal  was  carried  over  some  small  streams  by  means  of  aque- 
ducts; inconsiderable  ravines  have  been  filled,  and  the  ground  was 
dug  in  some  places  to  the  depth  of  sixteen  feet  in  order  to  preserve 
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the  level.  But  it  appears  that  the  roots  of  trees  were  the  greatest 
obstacle  encountered  in  digging  the  canal.  Its  breadth  is  twenty 
feet  at  the  bottom,  and  thirty-five  feet  at  top;  the  depth  of  the  water 
is  four  feet,  and  it  admits  boats  of  twenty  tons.  The  locks  made  of 
brick,  faced  with  marble,  are  sixty  feet  long  and  ten  feet  wide. 

The  capital  expended  is  stated  at  $650,667,  including  sixty  negroes 
and  some  tracts  of  land  belonging  to  the  company.  The  canal  has, 
been  completed  six  years;  the  annual  tolls  had  never  exceeded  $13,000 
before  the  year  1807,  and  the  annual  expenses  are  stated  at  $7,000. 
The  want  of  success  in  this  undertaking,  which,  though  completed, 
is  very  unprofitable,  may  be  ascribed  to  several  causes.  The  expense, 
compared  with  the  work,  is  much  greater  than  might  have  been  ex- 
pected, and  probably  than  was  necessary.  The  locks  are  too  small 
for  large  boats,  which  are  therefore  obliged  to  pursue  the  former 
route  down  the  San  tee,  and  by  sea  to  Charleston ;  and  the  want  of  water 
is  alleged  as  a  sufficient  reason  for  the  size  of  the  locks.  But  a  canal 
in  that  situation  can  not,  in  America,  be  profitable,  unless  the  naviga- 
tion of  the  main  river  with  which  it  communicates  is  rendered  safe 
and  permanent;  and  whenever  that  of  the  San  tee  itself  shall  have 
been  improved,  the  utility  and  profits  of  the  canal  will  be  consider- 
ably increased. 

II.  The  Lower  or  Great  Falls  op  Roanoke. 

Consist  in  a  succession  of  rapids,  which,  in  a  distance  of  fifteen 
miles,  have  a  fall  of  ninety-three  feet.  This  obstruction  is  such  that 
almost  all  the  tobacco  of  that  river  is  transported  by  land  to  Peters- 
burg, on  the  Appomatox  branch  of  James  River.  A  canal  has  been 
contemplated  from  the  upper  end  of  the  falls  to  Murfreesborough, 
situated  on  the  tide  water  of  a  branch  of  Chowan  River,  twenty-nve 
miles  above  the  mouth  of  Bennets  Creek,  which  has  been  before 
mentioned  as  one  of  the  lines  of  communication  between  Albemarle 
Sound  and  the  Chesapeake.  The  level  is  said  to  be  favorable  without 
any  obstructions  or  valleys  in  the  way.  The  distance  is  thirty-eight 
miles,  and  the  expense  of  a  small  canal  for  boats  drawing  two  feet 
and  a  half  of  water  may  be  estimated  as  follows: 

Digging  thirty-eiffht  miles,  at  $6,000  a  mile $228, 000 

Iyockage  ninetv-tnree  feet,  at  $800  a  foot 74, 400 

Feeder,  land,  &c i 47,  600 

350,000 
The  capital  for  this  canal  has  never  been  subscribed,  and  it  has 
been  suggested  that  it  would  be  practicable  to  open  one  to  Peters- 
burg. It  is  not  believed  that  any  hills  intervene  m  that  course ;  and 
the  greatest  obstacle  will  be  founa  in  crossing  the  branches  of  Chowan 
River. 

III.  James  River. 

A  company  incorporated  by  the  State  of  Virginia  for  the  improve- 
ment of  the  navigation  of  the  river  generally  has  removed  some 
obstructions  in  the  upper  part  of  the  river,  and  is  bound  by  the  charter 
to  render  it  so  far  navigable  that  there  may  never  be  less  than  twelve 
inches  of  water  over  any  of  the  shoals  or  rapids,  from  the  upper  end 
of  the  Lower  or  Great  Falls  to  Pattonborougn;  a  distance  of  two  hun- 
dred and  twenty  miles.     The  natural  navigation  of  the  river  through 
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that  extent  is  considered  as  better  than  that  of  any  other  Atlantic  river 
above  the  falls. 

A  communication  has  been  opened  by  the  company  from  Westham, 
at  the  upper  end  of  the  Great  Falls,  to  Shockoe  Ifill,  in  the  city  of 
Richmond,  in  the  following  manner:  The  water  is  drawn  at  West- 
ham  from  the  river  into  a  canal  two  hundred  yards  in  length,  at  the 
*  end  of  which  boats  descending  thirty-four  feet  through  three  locks 
reenter  the  river,  and,  after  using  its  natural  navigation  three  miles, 
are  brought  by  a  canal  three  miles  and  a  half  in  length  to  a  basin  on 
Shockoe  Hill,  where  the  navigation  terminates 

That  basin  is  about  eighty  feet  above  tide  water,  and  one  mile  and 
a  half  from  Rockets,  the  port  of  Richmond.  The  whole  fall  from  the 
upper  end  of  the  canal  at  Westham  to  the  basin  may  be  stated  at 
forty-eight  feet,  and  the  distance  at  six  miles  and  a  half.  The  canal 
is  twenty-five  feet  wide,  and  admits  boats  of  eight  tons  drawing  three 
feet  water.  The  locks,  eighty  feet  long  and  sixteen  feet  wide,  are 
of  solid  masonry;  but  the  cement  is  defective.  The  aqueducts  have 
been  thrown  across  valleys  intervening  in  the  course  of  the  canal, 
and  some  difficult  digging  was  necessary  on  the  side  of  the  hills  and 
through  ledges  of  rocks. 

The  canal^  according  to  the  charter,  was  intended  to  have  been 
brought  down  to  tide  water.  The  performance  of  that  condition  is 
now  suspended  by  an  act  of  the  legislature  of  Virginia,  and  there 
seems  to  be  a  considerable  diversity  of  opinion  on  that  subject.  In 
a  national  point  of  view,  the  plan  wnich  will,  at  the  least  expense,  put 
coals  on  board  vessels  lying  at  Rocket's,  deserves  the  preference. 
For  coal  is  in  no  other  parts  of  the  United  States  found  in  abundance 
in  the  vicinity  of  tide  water.  At  present  the  exj>ense  of  transporta- 
tion by  the  canal  is  already  reduced  to  one-third  of  the  land  carriage. 

The  original  capital  of  the  company  amounted  to  $140,(KK),  of  which 
the  State  of  Virginia  owns  $50,000,  and  $91, (MM)  arising  from  tho  pro- 
ceeds of  tolls  had,  before  the  1st  of  January,  1805,  l>een  applied  to  the 
work,  making  together  an  expenditure  of  $2:U,(MM).  The  annual 
tolls  raised  on  fourteen  thousand  tons  of  country  produce,  and  on  two 
thousand  coal  boats,  have  amounted  to  $10,750;  and  the  annual 
repairs  and  expenses  are  estimated  at  $5,000.  But  as  the  company 
draw  also  a  revenue  from  the  rent  of  water,  applied  to  mills  and  other 
waterworks  erected  along  tlve  canal,  they  have  been  able  in  some 
years  to  make  dividends  of  $10,N(M),  being  at  the  rate  of  twelve  per 
cent  on  the  original  capital,  but  of  only  about  seven  per  cent  if  cal- 
culated on  the  sum  of  $214,000,  the  amount  of  capital  expended,  and 
interest  accrued  before  any  dividend  was  made. 

IV     Potomac. 

The  company  incorporated  by  the  States  of  Maryland  ami  Virginia 
for  improving  the  navigation  of  that  river  has  executed  the  following 
works: 

I.  At  a  distance  of  twelve*  miles  above  the  head  of  the  tide  which 
ascends  about  three  miles  above  the  city  of  Washington,  the  river 
is  one  hundred  ami  fortv-three  feet  higher  than  tide  water.  At  that 
place,  designated  by  the  name  of  limit  Falls,  the  boats  jmasing 
through  a  eanal  one  mile  in  length,  six  feet  deep,  and  twenty-five  feet 
wide,  deseends  seventy-six  feet  by  live  locks,  one  hundred  feet  long, 
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and  twelve  feet  wide  each,  and  re-entering  the  river,  follow  its  natu- 
ral bed  eight  miles  and  a  half.  Another  canal,  of  the  same  dimensions, 
and  two  miles  and  a  half  in  length,  brings  them  then  through  three 
locks,  and  by  a  descent  of  thirty-seven  feet  to  tide  water.  This 
last  fall  is  distinguished  by  the  name  of  Little  Falls.  The  two  lower 
locks  of  the  Great  Falls,  excavated  out  of  the  solid  rock,  have  each  a 
lift  of  eighteen  feet;  the  three  upper  locks  of  solid  masonry  are  of 
unequal  height,  and  have,  together,  a  lift  of  forty  feet.  The  three 
locks  of  the  Little  Falls  are  each  one  hundred  feet  in  length,  and 
eighteen  feet  wide.  That  breadth  is  unnecessary,  and  consumes  too 
much  water,  a  defect  which  will  be  remedied  when  stone  locks  will  be 
substituted  to  those  now  in  use,  which,  being  of  wood,  will  soon  be 
decayed. 

Three  other  canals  without  locks  have  been  opened  around  three  dis- 
tinct falls:  The  principal  at  the  Shenandoah  Falls,  below  Harper's 
Ferry;  and  at  the  place  where  the  Potomac  breaks  through  the  Blue 
Ridge  is  one  mile  in  length  around  a  fall  of  fifteen  feet.  Between 
this  and  the  Great  Falls  another  canal  three-fourths  of  a  mile  in  length 
is  opened  around  the  Seneca  Falls.  The  third,  fifty  yards  in  length, 
has  been  cut  around  Houres  Falls,  five  miles  above  the  Shenandoah 
Falls.  Above  this  place  the  navigation  has  been  improved  by  deep- 
ening occasionally  the  channel,  raising  the  water  in  shallow  places 
by  small  dams,  and  opening  sluices  along  the  shore.  It  is  believed 
that,  by  multiplying  the  number  of  those  low  dams,  by  throwing  the 
channel  along  the  shore,  and  when  necessary  opening  canals  with  or 
without  locks  around  the  principal  rapids,  the  navigation  may  be 
improved  perhaps  as  high  up  as  Cumberland,  one  hundred  and  eighty- 
eight  miles  above  tide  water,  to  such  a  degree  as  to  render  the  river 
passable  for  boats  the  greater  part  of  the  year.  And  if  this  be  found 
practicable  on  the  Potomac,  which  is  the  most  rapid  of  the  great  Atlan- 
tic rivers,  the  same  improvements  may,  with  greater  facility,  be 
effected  on  any  of  the  others.  It  will  be  indispensable  in  order  to 
attain  that  object  on  the  Potomac,  that  additional  canals  with  locks 
should  be  opened  at  the  Shenandoah  or  Blue  Ridge  Falls,  which,  as 
has  already  been  stated,  fall  forty- three  feet  in  the  distance  of  five 
miles. 

2.  The  Shenandoah,  a  river  nearly  as  large  as  the  Potomac  itself, 
after  a  course  of  two  hundred  and  fifty  miles  through  the  great  Lime- 
stone Valley,  unites  its  waters  with  those  of  the  Potomac  at  Harpers 
Ferry,  just  above  the  Blue  Ridge.  From  Port  Republic,  till  within 
eight  miles  of  the  Potomac,  a  distance  of  near  two  nundred  miles,  it 
affords  a  good  navigation,  the  fall  of  the  river  being  at  the  rate  of  less 
than  two  feet  a  mile.  In  the  last  eight  miles  it  falls  eighty  feet,  and 
was  impassable  before  the  improvements  completed  last  year  by  the 
Potomac  company.  Six  different  canals  twenty  feet  wide,  four  feet 
and  a  half  deep,  and  extending  altogether  two  thousand  four  hun- 
dred yards,  have  been  opened  around  the  most  difficult  falls.  Through 
those  and  five  stone  locks  one  hundred  feet  long  and  twelve  feet  wide 
each,  and  effecting  together  a  descent  of  near  fifty  feet,  the  communi- 
cation is  now  opened,  and  will  render  the  undertaking  much  more 
productive  than  heretofore.  The  water  in  all  those  canals  and  locks, 
as  well  as  in  those  executed  on  the  Potomac,  is  uniformly  supplied  by 
the  river  itself, 
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The  capital  originally  subscribed  amounted  to  $311,560,  divided 
into  seven  hundred  ana  one  shares,  of  which  the  State  of  Maryland 
owns  two  hundred  and  twenty,  and  the  State  of  Virginia  seventy. 
The  total  amount  expended,  including  an  additional  payment  received 
from  late  subscribers,  $38,000,  arising  from  tolls  which  have  been 
applied  to  the  work,  and  a  debt  of  about  $67,000  contracted  by  the 
company,  amounts  to  $444,652.  The  annual  tolls  raised  on  eight 
thousand  tons  of  sundry  articles,  valued  at  more  than  half  a  million  of 
dollars,  have  not  before  the  opening  of  the  Shenandoah  exceeded 
$15,000;  and  the  annual  expenses  and  repairs  are  stated  at  $5,000. 
One  hundred  shares  of  £145  sterling  each  remain  open  forsubscription. 

V.    SU8QUEHANNAH. 

This  river  has  no  perpendicular  or  altogether  impassable  falls; 
but,  from  the  head  of  the  tide  up  to  the  Pennsylvania  line,  a  distance 
of  ten  miles,  the  navigation  is  impeded  by  a  succession  or  dangerous 
rapids;  and  these,  though  occasionally  separated  by  sheets  of  smooth 
water,  continue  forty  miles  higher  up,  at  least  as  far  as  Columbia: 
the  whole  fall  from  this  place  to  the  head  of  the  tide  being  estimated 
at  about  one  hundred  and  forty  feet.  The  navigation,  through  that 
distance,  at  all  times  dangerous,  is  practicable  only  during  the  high 
freshets,  when  rafts  and  flat  bottomed  boats,  eighty  feet  long  and 
seventeen  feet  wide,  may  descend  from  the  several  widely  extended 
upper  branches  of  the  river.  I^ess  dangerous  falls  are  found  at  the 
place  where  it  breaks  through  the  Blue  Kidge;  above  which  the  natu- 
ral navigation  from  Middletown  upwards,  whether  up  the  Juniata, 
the  West  Branch,  or  the  East  Branch,  is  much  better  than  thatof  the 
Potomac,  and  has  been  improved  in  several  places  at  the  expense  of 
the  State  of  Pennsylvania.  A  canal  one  mile  long  and  four  feet 
deep,  with  two  brick  locks,  has  also  been  opened  around  the  Cone- 
wago  Falls  in  the  gap  of  the  Blue  Ridge,  $14,000  having  been  paid  for 
that  object  by  the  same  State.  Its  entrance  is  difficult,  and  it  is 
used  for  water  works,  being  free  for  navigation,  through  private 
property.  From  Columbia  down  to  the  Maryland  line  considerable 
improvements  in  the  bed  of  the  river  have  also  been  made  at  the 
expense  of  the  two  States,  and  the  descending  navigation  has,  on  the 
whole,  been  improved ;  but  few  boats  ever  attempt  to  ascend.  Nor  is 
it  believed  that  the  natural  advantages  of  the  most  considerable 
Atlantic  river  will  ever  be  fully  enjoyed  until  a  canal  shall  have  been 
opened  the  whole  way  from  Columbia,  either  to  tide  water  or  to  the 
Delaware  and  Chesapeake  Canal. 

A  company  incorporated  by  the  State  of  Maryland  for  opening  a 
canal  around  the  falls  in  that  part  of  the  river  which  extends  from  the 
Pennsylvania  line  to  tide  water,  has  completed  that  part  of  the  work, 
the  utility  of  which  is  but  very  partiallv  felt,  whilst  the  bed  of  the 
river  remains  the  only  communication  from  its  upper  extremity  up 
to  Columbia. 

The  canal,  thirty  feet  wide  and  three  feet  deep,  and  admitting  boats 
of  twenty  tons,  is  nine  miles  in  length,  with  a  fall  of  fifty-nine  feet. 
The  descent  is  effected  by  eight  stone  locks,  each  of  which  is  one  hun- 
dred feet  in  length  and  twelve  feet  wide.  The  water  is  supplied  by 
the  river  itself;  and,  in  order  to  cross  the  rivers  Conawmgo  and 
Octorara,  these,  bv  means  of  dams,  have  been  raised  ten  and  twelve 
feet  to  the  level  of  the  canal. 
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Its  defects  consist  in  the  want  of  sufficient  breadth  of  the  locks, 
which  do  not  admit  the  rafts  and  wide  flat  bottomed  boats  generally- 
used  in  bringing  down  the  country  produce,  and  in  want  of  water  at 
the  lower  end  of  the  canal.  This  last  defect  may  be  remedied  by 
extending  the  canal  seven  hundred  yards  lower  down  along  the  edge 
of  the  river;  and  it  is  probable  that  as  timber  will  become  more  scarce 
and  valuable  in  the  upper  branches  of  the  Susquehannah,  boats  of  a 
different  construction  will  be  used.  In  the  mean  time  the  annual 
tolls  have  not  yet  amounted  to  $1,000,  whilst  the  annual  expenses 
are  stated  at  $1,200,  and  the  capital  expended  at  $250,000. 

The  attempts  made  to  ooen  a  communication  from  Middletown,  in 
the  Limestone  Valley,  to  Philadelphia,  partly  by  canals,  and  partly 
by  means  of  the  Schuylkill,  will  be  noticed  under  the  head  of 
" Interior  Canals." 

VI.  Ohk>. 

The  navigation  of  the  Kanawha  and  of  the  eastern  branches  of  the 
Tennessee,  Monongahela,  and  Allegany,  in  their  course  through  the 
mountains,  may  at  a  future  period  be  improved.  But,  from  the  foot 
of  the  mountains,  all  those  rivers,  and  particularly  the  Ohio,  flow  with 
a  much  gentler  current  than  the  Atlantic  rivers,  a  circumstance 
easily  accounted  for  when  it  is  recollected  that  Brownsville,  on  the 
Monongahela,  and  at  a  distance  of  two  thousand  miles  by  water  from 
the  sea.  is  only  one  hundred  and  fifteen  feet  more  elevated  than  Cum- 
berland, on  the  Potomac;  whilst  this  river,  with  all  its  meanders, 
reaches  tide  water  within  less  than  two  hundred  miles.  All  those 
rivers  at  the  annual  melting  of  the  snows  rise  to  the  height  of  more 
than  forty  feet,  affording  from  the  upper  points  to  which  they  are 
navigable  a  safe  navigation  to  the  sea  for  any  ship  that  can  pass  over 
the  bar  at  the  mouth  of  the  Mississippi.  As  early  as  the  year  1793,  a 
schooner  built  on  the  Monongahela,  between  Brownsville  and  Pitts- 
burg, reached  New  Orleans  by  that  extraordinary  inland  navigation, 
and  arrived  safely  at  Philadelphia.  This  first  essay  stimulated  the 
spirit  of  enterprise  so  conspicuous  in  the  American  character,  and 
numerous  vessels,  from  one  hundred  to  three  hundred  and  fifty  tons 
burden,  are  now  annually  built  at  several  shipyards  on  the  Ohio,  even 
as  high  up  as  Pittsburg,  and  bringing  down  to  New  Orleans  the  pro- 
duce of  the  upper  country  consumed  there,  carry  to  Europe  and  to  the 
Atlantic  ports  of  the  United  States  the  cotton,  the  sugar,  and  the 
tobacco  of  Louisiana  and  of  the  States  of  Tennessee  and  Kentucky. 

That  branch  of  national  industry  gives  value  to  the  immense  forests 
of  the  Ohio  and  of  its  numerous  branches,  and  will  soon  make  a  con- 
siderable, and  perhaps  necessary,  accession  to  the  shipping  of  the 
United  States,  and  has  a  tendency  to  diminish  the  price  of  freights 
from  New  Orleans  to  the  other  American  and  to  foreign  ports.  The 
importance  of  this  last  consideration  will  be  duly  felt,  if  the  magnitude 
of  the  exports  of  which  New  Orleans  is  destined  to  be  the  emporium, 
be  contrasted  with  the  probable  amount  of  its  importations  j  tor  such 
are  the  labor,  time,  and  expense  necessary  to  ascend  the  rapid  stream 
of  the  Mississippi,  (and  the  nature  of  its  banks,  annually  overflowed 
on  a  breadth  or  several  miles,  precludes  the  possibility  of  towing  paths,) 
that,  whilst  the  greater  part  of  the  produce  of  the  immense  country, 
watered  by  that  river  and  its  tributary  streams,  must  necessarily  be 
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exported  through  its  channel,  the  importations  of  a  considerable  por- 
tion of  that  country  will  continue  to  be  supplied  from  the  Atlantic 
seaports,  by  water  and  land  communications,  susceptible  of  con- 
siderable improvement;  and  thus,  unless  another  outlet  be  found  for 
a  portion  or  the  exports,  or  unless  the  upper  country  can  supply 
vessels,  those  exports  must  necessarily  pay  a  double  freight. 

The  only  impediments  to  that  navigation  are  on  the  Tennessee, 
"the  Muscle  Shoals,"  of  which  no  particular  account  has  been  received, 
and  on  the  Ohio,  the  falls  of  Louisville.  Ordinary  boats  can  with 
difficulty  pass  these  in  summer,  and  the  navigation  is,  even  during 
the  freshets,  dangerous  for  the  large  vessels.  The  attention  of  the 
legislature  of  Kentucky,  and  of  the  inhabitants  of  the  western 
country,  generally,  has,  therefore,  been  particularly  drawn  to  the 
opening  of  a  canal  at  that  place.  A  company  has  been  lately  incor- 
porated by  the  State  of  Kentucky  for  that  purpose,  with  a  capital 
which  may  amount  to  $500,000,  out  a  small  portion  of  which  has 
vet  been  subscribed.  The  expense,  however,  is  estimated  at  a  sum 
less  than  the  nominal  capital. 

The  proposed  canal  would  be  near  two  miles  in  length,  and  must  be 
dug,  in  some  places,  to  a  depth  of  twenty-seven,  but  generally  about 
sixteen  feet.  The  breadth  at  the  bottom  being  twenty  feet,  with  the 
necessary  slope,  would  make  it,  generally,  sixty-eight  feet  wide  at 
top,  and,  in  particular  places,  not  less  than  one  hundred.  The  fall  at 
low  water  is  about  twenty-two  feet,  and  would  require  three  locks,  of 
dimensions  sufficient  to  pass  ships  of  four  hundred  tons,  and  drawing 
fourteen  feet  of  water.  The  greatest  expense  will  be  that  of  digging, 
and  removing  the  earth,  which  may  be  estimated  at  four  hundred 
thousand  cu6ic  yards,  and,  according  to  the  representation  made  of 
the  nature  of  the  ground,  will  not  probably  cost  more  than  $200,000. 
To  this  may  be  added  $100,000  for  the  locks  and  other  necessary 
works,  making,  altogether,  $300,000.  The  greatest  difficulty  seems 
to  be  the  protection  of  the  locks  and  canals  against  the  rise  of  the 
river,  which  sometimes  overflows  the  whole  ground  through  which  the 
canal  must  be  opened. 

The  expense  of  the  improvements  suggested  in  the  communications 
between  the  Atlantic  and  western  waters  may  be  stated  as  follows: 

Int.  Kour  artificial  roads  from  the  four  great  western  rivers,  the  Allegany, 
Monon^ahela,  Kanawha,  and  Tennessee,  to  the  nearest  corresponding 
Atlantic  rivers,  the  Susquehannah  or  Juniata,  the  Potomac,  James 
river,  and  either  the  Santee  or  Savannah,  leaving  to  the  several  States 
the  continuation  of  those  roads  eastwardly  to  the  nearest  seaports. 
Those  roads  should  unite  on  each  river  points  from  which  a  permanent 
and  safe  navigation  downwards  could,  except  during  the  driest  season, 
be  relied  on;  and  will,  therefore,  on  each  route,  be  estimated  at  one 
hundred  miles,  making,  altogether,  four  hundred  miles,  which,  at 
$7,000  a  mile,  the  materials  bein^  generally  on  the  spqt,  would  cost SJ,  800,  000 

2dly.  The  improvement  of  the  navigation  of  the  four  Atlantic  rivers,  from 
tide  water  to  the  highest  practicable  point,  effected,  principally,  by 
ranals  around  the  falls  wherever  practicable,  and  by  locks  wherever 
necessary.  The  most  expensive  ot  these  would  be  the  proposed  canal 
from  Columbia,  on  the  Susquehannah,  either  to  tide  water  or  to  the 
Delaware  and  Chesapeake  canal;  and,  considering  how  much  has  been 
effected  already,  and  may  still  be  done  on  the  other  rivers,  by  the 
several  incorporated  companies,  it  is  believed  that  every  useful  improve- 
ment might  he  completed  by  a  public  expenditure  not  exceeding 1,  500.  000 

ttdly.  The  canal  at  the  falls  of  "the  Ohio,  estimated  at :HM),  000 

4,  GOO,  000 
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Although  a  canal  navigation,  uniting  the  Atlantic  and  western 
waters  in  a  direct  course  across  the  mountains,  appears  impracticable, 
yet  those  mountains  may  be  turned  either  on  the  north,  by  means  of 
the  Mohawk  Valley  and  of  Lake  Ontario,  or  on  the  south,  through 
Georgia  and  the  Mississippi  territory.  The  first  communication  will 
be  noticed  under  the  head  of  ' i  The  River  St.  Lawrence  and  Great 
Lakes/ '  Of  the  second  it  will  be  sufficient  to  observe  that  the  coun- 
try lying  between  the  sources  of  the  rivers  Chatahoochee  and  Mobile 
and  the  Gulf  of  Mexico  is  an  inclined  plane,  regularly  descending 
towards  the  sea,  and  that,  by  following  tne  proper  levels,  it  presents 
no  natural  obstacle  to  the  opening  of  a  canal  fed  by  the  waters  of  the 
two  last-mentioned  rivers  and  extending  from  the  tide  water  on  the 
coast  of  Georgia  to  the  Mississippi.  The  distance,  in  a  direct  line,  is 
about  five  hundred  and  fifty  miles,  and,  to  be  overcome,  requires 
only  time,  perseverance,  and  labor.  When  it  is  recollected  that  such 
an  undertaking  would  discharge  the  Mississippi  into  the  Atlantic, 
the  remarks  already  made  on  the  trade  of  that  river  and  other  obvious 
considerations  will  sufficiently  point  out  its  immense  importance. 
Nor  should  the  plan,  on  account  of  its  magnitude,  be  thought  chimer- 
ical; for  the  elevation  and  other  natural  obstacles  of  intervening 
ground,  or  want  of  a  sufficient  supply  of  water,  and  not  distance, 
are  the  only  insuperable  impediments  to  an  artificial  navigation. 

This  work,  which  is  presented,  not  as  an  immediate,  but  as  a  distant 
object,  worthy  of  consideration,  would  probably  require  ten  millions 
of  dollars  and  thirty  years  for  its  completion.  The  annual  sales  of 
the  public  lands  in  the  Mississippi  territory,  which  are  estimated  at 
fifty  millions  of  acres,  would,  after  paying  the  debt  due  to  the  State 
of  Georgia,  afford  sufficient  funds;  and  the  increased  value  of  the 
residue  would  alone  more  than  compensate  the  expense. 

It  is  proper  to  add  that  an  inland  navigation,  even  for  open  boats, 
already  exists  from  New  Orleans,  by  the  canal  Carondelet,  to  the  lake 
Pontcliartrain,  thence,  between  the  coast  and  the  adjacent  islands,  to 
the  bay  of  Mobile,  and  up  its  two  principal  rivers,  the  Alabama  and 
the  Tombigbee,  to  the  head  of  the  tide,  within  the  acknowledged 
boundaries  of  the  United  States.  The  current  of  these  two  rivers 
being  much  less  rapid  than  that  of  the  Mississippi,  they  have  long 
been  contemplated,  particularly  the  Tombigbee,  as  affording  a  better 
communication  to  the  ascending  or  returning  trade  from  New  Orleans 
to  the  waters  of  the  Tennessee,  from  which  they  are  separated  by 
short  portages. 

COMMUNICATIONS    BETWEEN    THE    ATLANTIC    RIVERS    AND    THE    RIVER 
ST.    LAWRENCE    AND    GREAT    LAKES. 

Vessels  ascend  the  river  St.  Lawrence  from  the  sea  to  Montreal. 
The  river  Sorel  discharges  at  some  distance  below  that  town  the 
waters  of  Lake  George  and  Lake  Champlain,  which  penetrate  south- 
wardly within  the  United  States.  From  Montreal  to  Lake  Ontario 
the  ascent  of  the  river  St.  Lawrence  is  estimated  at  about  two  hundred 
feet.  From  the  eastern  extremity  of  Lake  Ontario,  an  inland  navi- 
gation for  vessels  of  more  than  one  hundred  tons  burthen,  is  continued 
for  more  than  one  thousand  miles,  through  Lakes  Erie,  St.  Clair,  and 
Huron,  to  the  western  and  southern  extremities  of  Lake  Michigan, 
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without  any  other  interruption  than  that  of  the  falls  and  rapids  of 
Niagara,  between  Lake  Erie  and  Lake  Ontario.  The  descent  from 
Fort  Schlosser  to  Devils  Hole,  a  distance  of  four  miles,  which  includes 
the  perpendicular  falls  of  Niagara,  has,  by  correct  measurement,  been 
ascertained  at  three  hundred  anil  seventy-five  feet.  The  whole  fall 
from  Lake  Erie  to  Lake  Ontario  is  estimated  at  four  hundred  and 
fifty  feet,,  making  the  elevation  of  Lake  Erie  above  tide  water  six 
hundred  and  fifty  feet. 

Lake  Superior,  the  largest  of  those  inland  seas,  communicates  with 
the  northern  extremity  of  Lake  Huron,  by  the  river  and  rapids  of  St. 
Marys.  The  fall  of  these  is  not  ascertained;  but  it  is  said  that  a 
small  canal  has  been  opened  around  the  most  difficult  part  by  the 
Northwest  Fur  Company. 

Five  of  the  Atlantic  rivers  approach  the  waters  of  the  St.  Lawrence, 
viz:  The  Penobscot,  KennebecK,  Connecticut,  the  North  or  Hudson 
River,  and  the  Tioga  branch  of  the  Susquehannah.  This  last  river 
will  afford  a  useful  communication  with  the  rivers  Seneca  and  Gene- 
see, which  empty  into  Lake  Ontario.  The  length  of  the  portage  has 
not  been  precisely  stated;  and  the  general  navigation  of  the  Susque- 
hannah has  already  been  noticed.  It  may,  however,  be  observed 
that  it  is  the  only  Atlantic  river  whose  sources  approach  both  the 
western  waters  and  those  of  the  St.  Lawrence. 

The  three  eastern  rivers  afford  convenient  communications  with 
the  province  of  Lower  Canada,  but  not  with  that  extensive  inland 
navigation  which  penetrates  through  the  United  States,  within  two 
hundred  miles  of  tne  Mississippi.  No  statement  has  been  received  of 
any  improvement  having  yet  oeen  made  on  the  Penobscot  or  Kenne- 
beck*  and  a  very  imperfect  account  has  been  obtained  of  some  short 
canals  opened  around  the  several  falls  of  the  river  Connecticut.  One 
at  Bellows  Falls,  in  the  State  of  Vermont,  has  been  particularly  men- 
tioned, and  is  the  highest  improvement  on  the  river. 

What  is  called  the  North  River  is  a  narrow  and  long  bay,  which  in 
its  northwardly  course  from  the  harbor  of  New  York  breaKs  through 
or  turns  all  the  mountains,  affording  a  tide  navigation  for  vessels  of 
eighty  tons  to  Albany  and  Troy,  one  hundred  and  sixty  miles  above 
New  York.  This  peculiarity  distinguishes  the  North  River  from  all 
the  other  bays  and  rivers  of  the,  United  States.  The  tide  in  no  other 
ascends  higher  than  the  granite  ridge  or  comes  within  thirty  miles  of 
the  Blue  Ridge  or  eastern  chain  of  mountains.  In  the  North  River 
it  breaks  through  the  Blue  Ridge  at  West  Point  and  ascends  above 
the  eastern  termination  of  the  Catskill  or  great  western  chain. 

A  few  miles  above  Troy,  and  the  head  of  the  tide,  the  Hudson  from 
the  north  and  the  Mohawk  from  the  west  unite  their  waters  and  form 
the  North  River.  The  Hudson  in  its  course  upwards  approaches  the 
waters  of  Lake  Champlain,  and  the  Mohawk  those  of  Lake  Ontario. 

I.     Hl'hMON    AND    ClfAMH.AIN,    OR    NoitTHKIlN'    NAVIGATION. 

A  company  was  incorporated  several  years  ago  by  the  State  of  New 
York  for  the  purpose  of  opening  this  communication  and  a  survey 
taken  by  Mr.  Weston,  a  copy  of  which  has  not.  yet.  been  obtained. 
Krom  collateral  information  it  appears  that  it  was  proposed  to  open 
a  canal  twelve  miles  long,  with  a  lockage  of  one  hundred  and  six  feet, 
from  Waterford,  at  the  confluence  of  the  Hudson  and  Mohawk,  to  the 
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upper  end  of  the  great  falls  of  Stillwater.  This  was  considered  as  the 
most  difficult  part  of  the  whole  route,  and  the  expense  estimated  at 
$275,000.  Another  canal  and  lock  would  be  necessary  around  the 
falls  of  Fort  Miller;  but  the  remainder  of  the  navigation  up  the  Hud- 
son to  Fort  Edward  does  not  require  any  material  improvement. 

At  some  distance  above  Fort  Edwara  it  was  intended  to  connect, 
by  a  canal  and  locks,  the  Hudson  with  the  North  Wood  Creek  at  Fort 
Ann.  The  navigation  down  the  creek  to  Skeensborough  is  used,  but 
requires  to  be  improved.  At  this  place,  where  falls  render  another 
canal  necessary,  North  Wood  Creek  empties  into  the  south  bay  of 
Lake  Champlain,  and  thence  is  a  natural  sloop  navigation  through 
the  whole  extent  of  the  lake.  The  expense  of  the  works  from  Fort 
Edward  to  Skeensborough  had  been  estimated  at  $200,000. 

The  funds  of  the  company  were  insufficient  and  have,  it  is  said, 
been  expended  without  much  permanent  utility  at  Stillwater  ana 
Skeensborough. 

The  distance  in  a  straight  line  from  Waterford  to  Skeensborough  is 
fifty  miles;  and  the  expense  of  opening  a  permanent  boat  navigation 
on  a  proper  plan  through  the  whole  line  is,  from  imperfect  materials, 
estimated  at  about  $800,000.  This  communication  would  divert  to 
a  port  of  the  United  States  the  trade  of  one-half  of  the  State  of  Ver- 
mont and  of  a  part  of  that  of  New  York,  which  is  now  principally 
carried  through  the  channel  of  the  St.  Lawrence  and  of  the  province 
of  Canada. 

II.  Mohawk  and  Ontario,  or  Western  Navigation. 

A  company  incorporated  by  the  State  of  New  York  for  the  im- 
provement of  this  navigation  has  made  considerable  progress,  and 
an  accurate  survey  having  been  taken  of  the  distances  ana  levels  of 
the  greater  part  of  the  route,  the  result  will,  in  the  first  place,  be 
stated. 

Diet.    Fall. 
Miles.  Feet. 
From  the  tide  water  at  Troy  to  Lansing  Mills  on  the  Mohawk  is  found  the 
greatest  impediment  to  the  navigation  of  that  river,  consisting  of  the 
Cohoes  Falls,  which  are  seventy  feet  perpendicular,  and  of  a  succession  of 

other  falls,  which  continue  to  the  North  River 4§  140 

From  Lansing  Mills  up  the  Mohawk  to  Schenectady  the  height  of  the  river, 
at  the  time  when  the  survey  was  taken,  prevented  Mr.  Weston  from  cor- 
rectly ascertaining  the  levels.    The  fall  for  that  distance  is  therefore 

estimated  at 12$    28} 

From  Schenectady  to  the  Little  Falls 57$  110$ 

The  Little  Falls,  which  before  the  improvements  made  by  the  company, 

interrupted  altogether  the  navigation f    42 

From  the  Little  Falls  to  Fort  Stanwix,  now  Rome 48      59$ 

This  is  the  head  of  the  navigation,  and  the  summit  level  between  it  and 
West  Wood  Creek,  a  branch  of  Lake  Ontario,  is  nine  feet  and  three  quar- 
ters above  that  part  of  the  river  Mohawk,  where  the  navigation  ceases. . .     1|      9$ 

125    390 
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Th*  whole  course  of  the  Mohawk  is  therefor*  one  hundred  and 
twenty-five  miles  in  length,  and  the  fall  through  that  distance  from 
the  summit  level  to  tide  water  is  three  hundred  and  ninety  feet. 

DiHt.    Fall. 
MilfM.  Feet. 

At  the  distance  of  one  mile  and  three-quarters  is  Wood  Creek,  the  bed  of 
which  is  used  to  ite  entrance  into  Lake  Oneida,  the  distance  along  it* 
meanders  being  twenty-three  miles,  but  in  the  line  in  which  a  canal 
might  be  cut,  only  fourteen  miles,  and  the  fall  sixty  feet 14      00 

The  Oneida  forms  a  natural  canal  of  twenty  miles  in  length,  and  commu-  20 
nicates  by  the  Onondaga  and  Oswego  rivers  with  Lake  Ontario.  The 
distance  by  water  down  those  two  rivers  to  Oswego,  on  Lake  Ontario,  is 
sixty-three  miles.  The  upper  part  of  the  navigation  is  generally  good, 
but  the  last  twelve  miles  Irom  tno  Oswego  Falls,  which  are  not  passable, 
to  Lake  Ontario,  are  a  continued  rapid.  The  fall  from  Lake  Oneida  to 
Lake  Ontario  has  not  been  ascertained  by  actual  measurement,  but  is 
estimated  at  one  hundred  and  thirty  feet.  From  Rotterdam,  on  Lake 
Oneida,  to  the  mouth  of  Salmon  Creek  on  Lake  Ontario,  a  few  miles  east 
of  Oswego,  the  distance  is  twenty-two  mile*;  and  the  ground  being  favor- 
able, it  is  expected  that  the  line  of  canal  would  not  exceed  twenty-six 
miles 26     130 

60     190 

The  elevation  of  the  summit  level  between  the  Mohawk  and  the 
waters  of  Lake  Ontario,  being  only  three  hundred  and  ninety  feet 
above  the  tide  water  at  Troy,  and  one  hundred  and  ninety  feet  above 
Lake  Ontario,  a  canal  navigation  is  practicable  the  whole  distance. 
Whether  this  should  be  attempted  for  a  sloop  or  boat  navigation 
must  depend  principally,  if  not  altogether,  on  the  supply  of  water. 
It  is  stated  that  the  canal  from  the  summit  level  to  Troy  must  nec- 
essarily follow  the  valley  of  the  Mohawk,  and  perhaps  occasionally 
enter  and  cross  the  river.  Calculated  for  a  ooat  navigation  the 
expense  may  be  estimated  as  follows: 

Mr.  Weston  estimated  the  expense  of  a  canal,  from  Lansing  Mills  to  tide 
water  at  Troy,  around  the  (\)hoes  Falls,  at $250, 000 

The  distance  from  the?  summit  level  to  Lansing  Mill  is  120  miles,  and  to 
Lake  Ontario,  deducting  the  twenty  miles  occupied  by  Lake  Oneida, 
forty  miles,  together  one  hundred  and  sixtv  miles  of  canal,  the  digging 
of  which,  at  $8,000  a  mile,  in " 1,  2K0,  000 

The  fall  from  the  summit  level  to  Lansing  Mills  is  two  hundred  and  fifty 
feet,  and  to  Lake  Ontario  one  hundred  and  ninety  feet,  together  four 
hundred  and  forty  feet  lockage,  which  will  require  fifty-five  locks  of 
eight  feet  lift  each.  These  at  $7,500,  the  cost  of  the  stone  locks  erected 
by  the  company  at.  the  Little  Falls,  will  cost  about 420,  000 

Feeders  and  aqueducts  may  he  estimated  at '250,  000 

Making  altogether  two  millions  two  hundred  thousand  dollars 2,  200,  000 

It  is  not  believed  that  a  sloop  navigation,  if  practicable,  could  be 
effected  for  a  less  sum  than  five  millions  of  dollars.  The  following 
works  have  already  been  completed  by  the  company: 

At  the  Little  Falls  a  canal  three-quarters  of  a  mile  in  length  has 
been  opened,  and  a  descent  of  42  feet  effected  by  six  locks  of  solid 
masonry,  each  of  which  is  70  feet  long  and  12  feet  wide.  At  the 
German  flats,  four  miles  above  the  Little  Falls,  another  canal  one 
mile  in  length,  with  two  stone  locks  of  the  same  materials  and  dimen- 
sions, effects  a  descent  of  ten  feet. 

On  the  summit  level  a  canal  one  mile  and  three-quarters  in  length 
and  supplied  with  water  from  the  river  Mohawk  by  a  short  feeder, 
unites  that  river  and  Wood  ('reek  by  means  of  two  locks  of  the  same 
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dimensions  and  materials,  one  at  each  extremity  of  the  canal.  All 
those  canals  are  two  feet  and  a  half  deep,  twenty-four  wide  at  bot- 
tom, and  thirty-two  at  top,  and  admit  boats  of  ten  tons.  It  is  proper 
to  state  that  at  first  wooden  locks  had  been  erected  at  the  Little 
Falls  and  brick  locks  on  the  summit  canal.  At  both  places  they  had 
become  totally  unfit  for  service  at  the  end  of  seven  years,  and  it  was 
necessary  to  replace  them  by  stone  locks — a  circumstance  which 
increased  considerably  the  expense  pf  the  undertaking. 

Several  minor  improvements  have  been  made  on  the  Mohawk,  and 
the  navigation  of  Wood  Creek,  of  which  the  principal  defect  is  want 
of  water,  has  been  improved  by  raising  dams  and  by  the  erection  of 
four  temporary  wooden  locks;  but  until  a  canal  shall  have  been 
opened  the  whole  distance  from  the  summit  level  to  Lake  Oneida,  the 
navigation  will  be  imperfect  and  the  profits  inconsiderable. 

The  funds  of  the  company  do  not  enable  them  to  undertake  the 
necessary  improvements  at  the  two  extremities  of  the  line,  a  canal 
around  the  Cohoes  Falls  to  tide  water  and  another  canal  from  Lake 
Oneida  to  Lake  Ontario.  The  usual  portage  at  the  first  place  is  from 
Schenectady  to  Albany,  and  a  very  good  and  expensive  artificial  road 
of  sixteen  miles,  made  by  another  company,  unites  the  two  towns. 
Another  company  has  lately  been  incorporated  for  the  purpose  of 
making  an  artificial  road  at  the  other  extremity  of  the  line  from 
Rotterdam,  on  Lake  Oneida,  to  Salmon  Creek,  on  Lake  Ontario. 

The  capital  of  the  company  is  two  hundred  and  thirty-two  thousand 
dollars,  of  which  the  State  of  New  York  owns  ninety-two  thousand. 
But,  with  the  exception  of  one  dividend  of  three  per  cent,  all  the  tolls 
have  been  applied  to  the  works;  and,  including  these,  and  a  debt  of 
twenty  thousand  dollars  due  by  the  company,  the  whole  expenditure 
amounts  to  three  hundred  and  seventy  thousand  dollars.  The  annual 
tolls  do  not  yet  exceed  thirteen  thousand  dollars. 

III.  Niagara. 

The  fall  from  Lake  Erie  to  Lake  Ontario  has  already  been  stated 
at  four  hundred  and  fifty  feet.  A  company  had  also  been  incorporated 
b v  the  State  of  New  York  for  the  purpose  of  opening  a  canal  at  this 
place;  but  it  does  not  appear  that  anything  ever  was  attempted  after 
the  survey  had  been  made.  The  intention  seems  to  have  been  to 
open  a  canal  navigation  for  boats  only  from  Fort  Schlosser  to  Devil's 
Hole ;  the  lake  itself  and  Giles's  Creek  would  have  supplied  the  water, 
and  the  expense  was  estimated  at  four  hundred  and  thirty-seven 
thousand  dollars. 

It  is,  however,  evident  that  the  canal,  in  order  to  be  as  eminently 
useful  as  the  nature  of  the  undertaking  seems  to  require,  should  be  on 
such  scale  as  to  admit  vessels  which  can  navigate  Doth  lakes.  Con- 
sidering the  distance  which  in  that  case  must  be  extended  to  about 
ten  miles,  and  the  lockage  of  four  hundred  and  fifty  feet,  it  is  not 
believed  that  the  expense  can  be  estimated  at  less  tnan  one  million 
of  dollars. 


560  REPORT  OP  THE  INLAND   WATERWAYS  COMMISSION 

The  works  necessary  to  effect  water  communications  between  the 
tide  water  of  the  North  River,  the  St.  Lawrence,  and  all  the  lakes, 
(hake  Superior  only  excepted,)  are,  therefore,  estimated  at  four 
millions  or  dollars,  viz: 

Northern  navigation  to  Lake  Champlain $800, 000 

Western  navigation  to  Lake  Ontario 2,  200, 000 

Falls  of  Niagara  for  a  sloop  navigation 1, 000, 000 

4,000,000 

The  papers  relative  to  these  communications  will  be  found  under  the 
letter  B.  But  their  utility  will  not  be  confined  to  the  extensive  navi- 
gation of  the  lakes  themselves,  for  the  mountains  being  completely 
turned  when  arrived  into  Lake  Erie,  the  ridgje  which  separates  the 
waters  emptying  into  that  and  into  Lake  Michigan  from  the  northern 
branches  of  the  Ohio  and  from  the  waters  of  the  Mississippi  is  of  a 
moderate  elevation,  and  is  gradually  depressed  in  its  course  west- 
wardly.  There  is  no  doubt  of  the  practicability  of  opening  canals 
at  a  future  period  between  several  of  those  waters,  either  by  selecting 
proper  levels  or  by  means  of  short  tunnels  across  favorable  parts  of 
the  ridge.  It  will  at  present  be  sufficient  to  point  out  the  principal 
communications  now  in  use. 

The  distance  from  Lake  Erie  to  Lake  Chetoughe,  an  extensive  and 
important  and  elevated  reservoir  which  is  the  source  of  the  Cano- 
wango,  a  branch  of  the  Allegany,  is  seven  miles  by  a  continual  ascent, 
the  elevation  of  which  is  not  ascertained. 

From  Presque  Isle,  on  Lake  Erie,  to  Le  Bceuf;  on  French  Creek, 
another  branch  of  the  Allegany,  the  distance  is  sixteen  miles,  and  a 
company  is  incorporated  by  the  State  of  Pennsylvania  for  making  an 
artificial  road  across  that  portage. 

The  navigation  from  Lake  Chetoughe  and  from  Le  Boeuf  to  Pitts- 
burg offers  no  impediment  whenever  the  waters  are  high;  and  the 
greater  part  of  the  salt  now  consumed  in  the  northwest  counties  of 
ennsylvania,  as  far  as  Pittsburg,  and  some  distance  down  the  Ohio, 
is  brought  from  the  salt  springs  of  New  York  by  Oswego,  through 
Lake  Ontario;  thence  across  the  portage  of  Niagara  to  Lake  Erie; 
and  thence,  by  either  of  the  two  last  mentioned  portages,  to  the  waters 
of  the  river  Allegany. 

The  distance  from  the  place  where  the  Cayuga,  a  river  emptying 
into  Lake  Eric1,  ceases  to  be  navigable*  to  the  navigable  waters  of  the 
Muskingum,  which  empties  into  the  Ohio  one  hundred  and  seventy 
miles  below  Pittsburg,  is  only  six  miles;  and  a  company  is  said  to  l>e 
formed  for  the  improvement  of  that  communication. 

Sandusky  River  and  the  Scioto  take  their  sources  in  the  same  swamp. 
The  navigation  of  the  Miami  of  Lake  Erie  is  interrupted  by  some  falls; 
but  its  upper  branches  approach  those  of  the  Miami  of  the  Ohio,  and 
of  the  Wabash,  and  are  stated  as  being  nearly  on  the  same  level. 

The  Illinois  River,  which  empties  into  tlie  Mississippi  above  St. 
Louis,  rises  in  a  swamp,  which,  when  the  waters  are  high,  affords  a 
natural  canoe  navigation  to  the  source  of  Chicago  Creek,  a  short  stream, 
which  falls  into  Lake  Michigan  at  its  southern  extremity. 

Another  communication  generally  used  by  the  Indian  traders  is  that 
from  Green  Bay,  also  in  Lake  Michigan,  to  the  Mississippi  by  Fox 
River  and  the  Wisconsin.     Nor  is  there  any  doubt  that,  ir  the  inland 
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navigation  between  the  North  River  and  the  lakes  was  completely 
opened,  the  whole  Indian  trade  either  of  the  Mississippi  by  Lake 
Michigan,  or  of  the  northwest  by  Lake  Superior,  must  necessarily 
centre  in  an  Atlantic  port  of  the  United  States — a  consideration  of 
minor  importance  as  a  commercial  object,  when  compared  with  the 
other  advantages  of  that  great  communication,  but  of  great  weight 
in  its  relation  to  the  political  intercourse  of  the  United  States  with  the 
Indians. 

INTERIOR   CANALS. 

Under  this  denomination  will  be  included  all  the  canals  of  which 
any  knowledge  has  been  obtained,  and  which  are  not  immediately 
on  the  rivers  opening  communications  with  the  western  waters  or 
with  those  of  tne  St.  Lawrence,  although  some  of  them  may  be  con- 
sidered as  extending  those  communications  to  more  remote  seaports. 
The  documents  from  which  the  information  is  extracted  will  be  found 
under  the  letters  C  c. 

I.  Merrimack. 

The  navigation  of  that  river,  which,  rising  in  the  State  of  New 
Hampshire,  falls  into  the  sea  at  Newburyport,  after  a  course  of  one 
hundred  and  eighty  miles,  is  interrupted  by  several  falls.  A  canal, 
called  Blodget's  Canal,  has  been  opened  around  Asmoskeag  Falls; 
lower  down,  and  about  forty  miles  from  the  sea,  the  Essex  Canal, 
four  miles  in  length,  and  admitting  boats  drawing  three  feet  and  a 
half,  will  open  a  communication  around  the  Patucket  Falls,  effecting, 
through  three  locks,  a  descent  of  thirty-four  feet.  From  the  lower 
extremity  of  the  canal  the  river  is  navigable  to  the  head  of  the  tide 
at  Haverhill,  although  the  fall  be  forty-five  feet  within  that  distance. 
No  particular  account  has  been  received  of  the  capital  expended,  but 
it  is  believed  that  the  work  will  be  profitable  to  the  undertakers. 

The  Middlesex  Canal,  uniting  the  waters  of  that  river  with  the 
harbor  of  Boston,  is,  however,  the  greatest  work  of  the  kind  which  has 
been  completed  in  the  United  States. 

That  canal,  12  feet  wide  and  3£  feet  deep,  draws  its  supply  of  water 
from  Sudbury  or  Concord  River,  a  branch  of  the  Merrimack,  and, 
from  the  summit  ground,  extends  six  miles,  with  a  descent  of  28  feet, 
to  the  Merrimack  above  the  Patucket  Falls,  and  22  miles,  with  a 
descent  of  107  feet,  toJhe  tide  water  of  the  harbor  of  Boston.  The 
descent  to  the  Merrimack  is  effected  by  three,  and  that  to  the  tide 
water,  by  nineteen,  locks.  They  are  all  90  feet  long,  12  feet  wide,  of 
solid  masonry  and  excellent  workmanship. 

In  order  to  open  that  canal,  it  was  necessary  to  dig  in  some  places 
at  the  depth  or  20  feet,  to  cut  through  ledges  of  rocks,  to  fill  some 
valleys  and  morasses,  and  to  throw  several  aqueducts  across  the 
intervening  rivers.  One  of  these,  across  the  river  Shawshine,  is  280 
feet  long,  and  22  feet  above  the  river.  All  those  obstacles  have  been 
overcome,  and  boats  of  24  tons,  75  feet  long,  and  11  feet  wide,  can 
navigate  the  canal.  Those  in  most  general  use  are  of  smaller  dimen- 
sions, and  are  drawn  by  two  horses  at  the  rate  of  three  miles  an  hour. 
A  raft  of  one  mile  in  length,  and  containing  800  tons  of  timber,  has 
been  drawn  by  two  oxen,  part  of  the  way,  at  the  rate  of  one  mile  an 
hour.    Common  boats  pass  from  one  end  of  the  canal  to  the  other  in 
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twelve  hours.  The  capital  expended  on  the  work  is  stated  at  $478,000, 
and  the  water-rights  and  necessary  land  cost  a  further  sum  of  $58,000; 
the  total  expense  has  exceeded  $550,000.  The  tolls  have  never  yet 
exceeded  $17,000  a  year,  but  are  increasing. 

Several  other  canals  have  been  contemplated  in  the  State  of  Mas- 
sachusetts, intended  to  unite  the  waters  of  Providence  or  Pawtucket 
River,  with  those  of  Charles  River,  which  falls  into  the  harbor  of 
Boston,  and  of  the  river  Connecticut.  The  grounds  have  been  sur- 
veyed, but  no  particular  description  has  been  obtained,  and  the  works 
have  not  yet  been  commenced. 

II.  Schuylkill  and  Delaware. 

A  company  was  incorporated  several  years  ago,  by  the  State  of 
Pennsylvania,  for  opening  a  canal  from  Norristown,  on  the  river 
Schuylkill,  to  the  tide  water  of  the  Delaware  at  Philadelphia.  The 
distance  is  16  miles,  the  fall  53  feet,  and  the  canal,  deriving  its  water 
from  the  Schuylkill,  would  have  been  carried  on  a  level  to  Philadelphia, 
and  in  its  descent  to  the  Delaware  supplied  the  city  with  water 
and  the  shipping  with  docks.  The  expense  had  been  estimated  at 
$533,000;  the  work  was  commenced,  one-third  part  of  the  digging 
effected,  and  a  considerable  sum  expended:  but,  either  from  want  of 
funds,  or  from  an  improper  selection  of  tne  ground,  or  from  other 
causes,  not  fullv  understood,  the  undertaking,  if  not  altogether 
abandoned,  has  been  suspended  for  several  years. 

This  canal  was  intended  as  the  first  link  of  an  extensive  western 
communication.  The  Schuylkill  from  Norristown  to  Reading,  46 
miles  higher  up  the  river,  being  navigable  a  great  portion  of  the  year, 
was  considered  as  the  next  link. 

III.  Schuylkill  and  Susquehannah. 

Another  company  was  incorporated  for  the  purpose  of  opening  an 
inland  navigation  between  Reading,  on  the  Schuylkill,  toMiddletown, 
on  the  Susquehannah.  Both  towns  are  in  the  great  limestone  valley, 
beyond  the  Blue  Ridge,  and  the  distance  is  70  miles.  It  had  been  at 
first  supposed  that  it  would  be  sufficient  to  cut  a  canal  four  miles  in 
length,  on  the  summit  level,  between  the  two  rivers,  and  thereby  to 
unite  the  Tulpehocken,  which  falls  into  the  Schuylkill,  with  the 
Quitipahilla,  a  branch  of  the  Swatara,  which|  empties  into  the  Sus- 
quehannah. But  it  was  soon  ascertained  tnat  tne  original  plan  of 
improving,  by  a  succession  of  dams,  the  navigation  or  those  small 
rivers  was  erroneous,  and  that  it  would  be  necessary  to  cut  a  canal 
the  whole  way. 

The  summit  level  is  at  an  elevation  of  310  feet  above  the  Schuyl- 
kill, and  of  308  feet  above  the  Susquehannah.  Adjacent  springs  are 
considered  sufficient  for  the  upper  locks,  and  the  creeks  would,  after 
a  short  descent,  afford  an  abundant  supply.  The  proposed  dimen- 
sions of  the  canal  were,  a  breadth  of  20  feet  at  the  bottom,  and  a 
depth  of  3i  feet,  and  the  expense  was  estimated  at  near  $1,500,000. 

The  work  was  commenced;  the  canal  has  been  cut  the  whole  dis- 
tance of  four  miles  on  the  summit  level;  five  locks,  made  of  brick, 
have  been  constructed;  land  and  water-rights  have  been  purchased, 
and  a  considerable  capital  has  been  expended.  But  although  the 
State  of  Pennsylvania  lias  permitted  the  company  to  raise  $266,600, 
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by  lottery,  and  is  bound  to  pay  to  them  $300,000  whenever  the  work 
shall  have  been  completed,  it  remains  suspended  for  want  of  funds. 
The  great  lockage  necessary  for  this  canal  is  the  principal  objection 
to  that  line  of  communication;  and  it  has  been  suggested  that  a  canal 
from  Columbia,  on  the  Susquehannah,  to  tide  water,  or  to  the  great 
Delaware  and  Chesapeake  Canal,  would  be  much  less  expensive,  and 
eaually  beneficial,  both  to  the  interior  country  and  to  rhiladelphia. 
Tnis  question,  as  many  others  suggested  in  this  report,  can  not  be 
decided  by  any  but  practical  and  skilful  engineers. 

IV.  Appomattox. 

A  company  has  been  incorporated  for  opening  a  canal  from  the 
upper  end  of  the  falls  of  that  river,  which  is  tne  south  branch  of  James 
River,  to  Petersburg,  on  the  head  of  the  tide.  The  distance  is  five 
miles,  and  the  descent  more  than  30  feet,  to  a  basin  about  60  feet 
above  the  tide,  in  which  the  canal  will  terminate.  The  water  is 
drawn  from  the  river;  and  the  canal,  16  feet  wide,  3  feet  deep,  and 
admitting  boats  of  6  tons,  is  nearly  completed.  The  capital  already 
expended  amounts  to  $60,000;  but  the  company  own  thirty  negroes, 
and  suppose  that  their  labor,  and  a  further  sum  of  $10,000,  will  be 
sufficient  to  build  the  locks,  and  to  dig  about  half  a  mile,  which 
remains  to  be  cut  in  order  to  open  the  communication  between  the 
river  and  the  oasin.  This  work,  which  has  been  carried  on  with  much 
zeal,  and  at  a  small  expense,  will  open  an  important  navigation  of 
near  100  miles. 

V.  Neu8e  and  Beaufort. 

The  harbor  of  Beaufort,  in  North  Carolina,  and  which  must  not  be 
confounded  with  that  of  the  same  name  in  South  Carolina,  admits 
vessels  drawing  18  feet  of  water.  Ocracoke  Inlet,  the  only  navigable 
entrance  into  the  Pamlico  and  Albermarle  sounds,  that  extensive 
estuary  of  the  rivers  Chowan,  Roanoke,  Tar,  and  Neuse,  has  less  water, 
and  is  seventy  miles  from  Newburn,  on  the  last  mentioned  river. 
The  distance  between  Newport  or  Beaufort  river  and  the  Neuse  being 
only  tnree  miles,  and  the  elevation  of  the  highest  intervening  ground 
no  more  than  seven  feet  above  tide  water,  a  canal,  uniting  the  two 
rivers,  was  undertaken  by  a  company  incorporated  for  that  purpose 
by  the  State  of  North  Carolina.  All  the  shares  have,  from  particular 
circumstances,  become  the  property  of  one  individual;  and  the  work 
which  had  been  commenced  some  years  ago,  is  now  suspended. 

VI.  Cape  Fear  River. 

A  company,  incorporated  by  the  same  State  for  improving  the 
navigation  of  this  river,  after  having  exhausted  a  portion  of  their 
funds,  which  did  not  exceed  $12,000,  in  fruitless  attempts  to  improve 
the  natural  navigation  of  the  river,  have  opened  a  canal  with  a  lock, 
which  opens  a  safe  passage  around  the  Buckhorn  or  Great  Falls,  seven 
miles  below  the  junction  of  the  Deep  and  Haw  rivers.  Another  canal, 
six  miles  in  length,  with  two  locks,  is  necessary,  around  Smilie's  Falls. 
Nearly  half  that  distance  has  been  completed;  but  the  work  is  now 
suspended  for  want  of  funds.  The  legislature  has  lately  authorized 
the  company  to  increase  their  capital. 
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VII.  New  Orleans. 

The  canal  Carondelet,  which  has  already  been  mentioned,  extends 
from  Bayou  St.  John  to  the  fortifications  or  ditch  of  the  city,  and 
thereby  opens  an  inland  communication  with  Lake  Pontchartrain.  A 
company  is  incorporated  by  the  Territorial  Legislature  for  the  pur- 

Eose  of  repairing  and  improving  that  work  and  of  uniting  the  canal 
y  locks  with  the  Mississippi.  Independent  of  other  advantages,  this 
undertaking  would  enable  Government  to  transport  with  f acuity  and 
use  the  same  naval  force  for  the  defence  of  botn  the  Mississippi  and 
Lake  Pontchartrain,  the  two  great  avenues  by  which  New  Orleans 
may  be  approached  from  the  sea. 

TURNPIKE   OR   ARTIFICIAL   ROADS. 

A  great  number  of  artificial  roads  have  been  completed  in  the 
Eastern  and  Middle  States,  at  an  expense  varving  from  less  than  $1 ,000 
to  $14,000  a  mile.  The  labor  bestowed  on  the  least  expensive  species 
consists  in  shortening  the  distance,  diminishing  the  ascent  of  lulls, 
removing  rocks,  levelling,  raising,  and  giving  a  proper  shape  to  the  bed 
of  the  roads,  draining  tnem  by  ditches,  and  erecting  bridges  oyer  the 
intervening  streams.  But  the  natural  soil  of  the  road  is  used,  instead 
of  covering  it  with  a  stratum  of  gravel  or  pounded  stones. 

It  appears,  by  one  of  the  papers  marked  D.,  under  wlflch  letter  will 
be  found  all  the  information  which  has  been  obtained  respecting 
roads,  that  fifty  turnpike  companies  have  been  incorporated  since  the 
year  1803  in  the  State  of  Connecticut  alone,  and  that  the  roads  under- 
taken by  those  companies  are  all  of  that  description.  Thirty-nine 
of  those  roads,  extending  together  770  miles,  are  completed.  The 
most  expensive  is  that  from  New  Haven  to  Hartford,  wnich  has  cost 
$79,261,  or,  the  distance  being  34}  miles,  at  the  rate  of  $2,280  a  mile: 
but  about  $18,000  of  the  capital  have  been  expended  in  the  purchase  or 
the  land  through  which  the  road  is  carried.  Thenett  income  on  this 
road,  deducting  the  annual  repairs  and  expenses  from  the  annual 
tolls,  does  not  exceed  $3,000.  Of  six  of  the  roads,  which,  together, 
extend  120  miles,  no  account  has  been  received.  The  other  thirty-two 
extend,  together,  615  miles,  and  have  cost  only  $340,000,  or,  on  an 
average,  at  the  rate  of  $550  a  mile,  and  it  seems  that  the  aggregate  of 
annual  tolls  on  the  whole  is  $86,000,  from  which,  deducting  the  annual 
repairs  and  expenses,  amounting  to  $48,000,  leaves  a  nett  income  of 
$38,000,  or  of  about  11  per  cent  on  the  capital  expended. 

No  particular  account  has  been  received  of  the  roads  in  the  other 
Eastern  States,  but  it  is  known  that  besides  some  of  a  similar  descrip- 
tion with  those  of  the  State  of  Connecticut  several  of  a  more  expensive 
kind  have  been  completed,  particularly  in  Massachusetts.  Tne  cost 
has  varied  from  $3,000  to  $14,000  a  mile,  and  amongst  artificial  roads 
of  the  first  grade  may  be  mentioned  those  from  Boston  to  Providence, 
to  Salem,  and  to  Newburyport.  These  are  all  covered  with  an  artificial 
stratum  of  gravel  or  pounded  stones  and  finished  in  the  most  sub- 
stantial manner.  Great  expense  has  also  been  incurred  in  order  to 
shorten  the  distance  without  exceeding  the  angle  of  ascent,  which  is 
fixed  at  five  degrees,  and  it  is  stated  that  the  road  to  Newburyport, 
thirty-two  miles  in  length,  and  in  which  marshes  and  rocks  presented 
considerable  obstacles,  has  cost  $400,000,  or  at  the  rate  of  $12,500  a 
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mile.  Those  expensive  roads,  however  useful  and  permanent,  appear 
to  be  much  less  profitable  than  those  of  Connecticut.  The  Salem  road 
is  said  to  yield  sixper  cent.  Another  road  has  been  stated  as  yielding 
eight  per  cent.  The  income  of  all  the  others  in  the  State,  of  Massa- 
chusetts is  said  not  to  exceed  on  an  average  three  per  cent,  and  that  of 
the  road  from  Boston  to  Newburyport  amounts  to  no  more  than  two 
per  cent. 

A  greater  capital  has  been  vested  in  turnpike  roads  in  the  State  of 
New  York  than  in  any  other.  In  less  than  seven  years  sixty-seven 
companies  have  been  incorporated,  with  a  nominal  capital  of  near 
$5,000,000,  for  the  purpose  of  making  more  than  three  thousand  miles 
of  artificial  roads,  and  twenty-one  other  companies  have  also  been 
incorporated,  with  a  capital  of  $400,000,  for  tne  purpose  of  erecting 
twenty-one  toll-bridges.  Although  no  particular  account  has  been 
received  either  of  the  capital  actually  expended,  of  the  annual  amount 
of  tolls,  or  of  the  materials  of  the  roads,  it  is  known  that  great  progress 
has  been  made,  and  it  has  been  stated  that  nine  hundred  miles  of  road 
were  already  completed  by  twenty-eight  companies,  whose  capital 
amounted  to  $1,800,000,  and  who  had  two  hundred  miles  more  of  road 
to  finish. 

Those  roads  extend  in  every  direction,  but  particularly  from  every 
town  or  village  on  the  North  Kiver,  westwardiy  and  northwestwardly 
towards  the  waters  of  the  Susquehannah  and  those  of  the  Great  Lakes. 
The  most  expensive  is  that  from  Albany  to  Schenectady,  fourteen 
miles  long,  and  which  has  cost  at  the  rate  of  $10,000  a  mile.  Near  one 
hundred  and  forty  miles  of  roads  extending  westwardiy  from  Albany 
and  Schenectady  appear  to  have  cost  at  the  rate  of  $2,500  or  $3,000  a 
mile.  The  expense  of  all  the  others  does  not  seem,  on  an  average,  to 
exceed  $1,250  a  mile. 

More  detailed  information  has  been  obtained  respecting  the  roads  in 
New  Jersey,  Pennsylvania,  and  Maryland. 

In  New  Jersey  a  turnpike  road  has  lately  been  completed  from 
Trenton  to  Brunswick.  The  distance  is  twenty-five  miles,  the 
greatest  angle  of  ascent,  three  degrees;  and  the  road  is  nearly  in  a 
straight  line,  the  only  considerable  obstruction  being  the  "sand 
hills,  through  which  it  was  necessary  to  dig  at  the  depth  of  thirty 
feet  in  order  not  to  exceed  the  angle  of  ascent.  The  road  is  thirty-six 
feet  wide,  fifteen  feet  of  which  are  covered  with  about  six  inches  of 
gravel.  A  few  wooden  bridges  with  stone  abutments  and  piers  have 
been  erected  across  the  intervening  streams.  The  whole  expense  is 
stated  at  $2,500  a  mile.  From  Brunswick  the  road  will  be  extended  to 
Elizabethtown,  and  the  work  is  now  progressing.  Another  road  has 
been  undertaken  in  the  same  State  from  Brunswick  to  Easton  on  the 
river  Delaware.  The  distance  is  forty-three  miles,  of  which  eleven 
have  been  completed  at  an  expense  of  $40,000.  This  road  will  be  more 
expensive  than  the  preceding,  both  on  account  of  the  ground,  the 
bridges  being  more  numerous,  and  the  Blue  Ridge  (Musconekong 
Mountain)  intervening,  and  because  a  more  substantial  facing  or 
greater  thickness  of  gravel  is  requisite.  The  funds  of  the  company 
are  exhausted. 

In  Pennsylvania  artificial  roads  of  the  most  substantial  kind  have 
been  completed  or  are  progressing  from  Philadelphia  in  sundry 
directions. 
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The  principal  are  to  Bristol  and  Trenton,  twelve  miles  of  which  are 
completed;  to  Germantown  and  Perkioman,  with  two  branches  to 
Willow  Grove  and  to  Chestnut  Hill;  and  to  Lancaster  and  Columbia, 
with  a  branch  to  Harrisburg. 

The  distance  from  Philadelphia  to  Perkioman  is  twenty-five  miles 
and  a  quarter;  the  two  branches  extend  one  ten  miles  and  the  other 
seven  miles  and  a  half,  making  together  near  forty-three  miles.  The 
angle  of  ascent  is  four  degrees;  the  breadth  of  the  road  fifty  feet,  of 
which  twenty-eight  feet,  having  a  convexity  of  fifteen  inches,  are 
covered  with  a  stratum  either  of  gravel  eighteen  inches  thick  or  of 
pounded  stones  twelve  inches  thick.  One-half  of  the  stones,  forming 
the  lower  part  of  the  stratum,  are  broken  into  pieces  not  more  than  five 
inches  in  diameter;  the  other  half,  or  upper  part  of  the  stratum, con- 
sists of  stones  broken  into  pieces  not  more  than  two  inches  and  a  half  in 
diameter,  and  this  difference  in  the  size  of  the  stones  is  represented  as 
a  considerable  defect.  Side  or  summer  roads  extend  on  each  side  of  the 
gravel  or  stone  road.  The  five  miles  next  to  Philadelphia  have  cost  at 
the  rate  of  $14,517  a  mile;  the  other  twenty  miles  and  a  half  at  the  rate 
of  $10,490  a  mile.  Yet  there  were  no  natural  impediments,  and  only 
smair  bridges  or  culverts  were  necessary.  The  capital  expended  on 
these  twenty-five  miles  and  a  half  is  $285,000;  the  tolls  amount  to 
$19,000;  the  annual  repairs  and  expenses  to $10,000;  thenett  income  to 
about  $9;000,  or  little  more  than  3  per  cent  on  the  capital  expended. 

The  distance  from  the  Schuylkill  at  Philadelphia  to  Lancaster  is 
sixty-two  miles  and  a  quarter.  Exclusively  of  the  sideor  summer  roads 
twenty-four  feet  of  the  bed  of  the  road  are  covered  with  a  stratum  of 
pounded  stones,  eighteen  inches  thick  in  the  middle  of  the  road  and 
decreasing  each  way  to  twelve  inches.  The  valley  hills  are  the  most 
elevated  and  steep  on  the  road ;  but  the  angle  of  ascent  nowhere  ex- 
ceeds four  degrees.  Stone  bridges  have  been  erected  across  all  the 
intervening  streams.  That  across  the  river  Conestogo,  consisting  of 
nine  arches,  is  private  property,  and  the  most  expensive  built  by  the 
company  is  that  across  the  Brandy  wine,  consisting  of  three  arches  of 
solid  masonry,  and  which  cost  $12,000.  The  capital  of  the  company 
amounted  to  $360,000:  but  this  being  insufficient,  it  became  necessary 
to  apply  a  considerable  portion  of  the  tolls  to  the  completion  of  the 
work.  The  whole  expense  amounts  to  $405,000,  or  at  the  rale  of  about 
$7,500  a  mile.  The  annual  tolls  have  not  yet  exceeded  $25,000,  and 
the  annual  repairs  and  expenses  are  estimated  at  $13,000,  leaving  a 
nett  income  of  about  $12,000.  The  prospect  of  an  increased  profit, 
derived  from  the  proposed  extension  of  the  road,  has,  however,  raised 
the  price  of  that  stock  nearly  to  par. 

The  Lancaster  road,  the  first  extensive  turnpike  that  was  com- 
pleted in  the  United  States,  is  the  first  link  of  the  great  western  com- 
munication from  Philadelphia.  It  has  been  extended  ten  miles  west- 
wardly  to  Columbia  on  the  Susquehannah,  and  another  branch  is  now 
progressing  northwestwardly  to  Harrisburg,  also  on  the  Susouehannah 
and  thirty-six  miles  from  Lancaster.  The  State  of  Pennsylvania  has 
also  incorporated  two  companies  in  order  to  extend  the  road  by  two 
different  routes  as  far  as  Pittsburg  on  the  Ohio,  and  near  three 
hundred  miles  from  Philadelphia.  The  southern  route  following  the 
main  post  road  passes  by  Bedford  and  Somerset.  The  northern 
route  passes  by  Huntingdon  and  Frankstown,  the  highest  point  to 
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which  the  Juniata  branch  of  the  Susquehannah  is  navigable.  'To  this 
route  the  State  has  authorized  a  subscription  of  $100,000. 

Other  roads  in  a  northwest  direction  from  Philadelphia  towards  the 
Genesee,  and  Presque  Isle  on  Lake  Erie,  are  also  progressing  and  have 
been  encouraged  by  the  subscriptions  or  donations  of  the  legislature. 
They  are  generally  on  a  much  less  expensive  plan  than  those  in  the 
direction  of  Pittsburg.  A  section  of  thirty  miles  from  Lausanne,  on  the 
Lehigh,  to  Nescopeck,  on  the  Susquehannah,  has  been  completed  at  the 
expense  of  $36,000  by  a  company,  and  it  is  intended  to  extend 
it  seventy  miles  further  to  Newton  on  the  Tio^a  branch  of  the 
Susquehannah. 

In  Maryland,  roads  extending  from  Baltimore  in  various  directions 
have  lately  been  undertaken  by  several  companies  and  are  rapidly 
progressing.  On  the  falls  turnpike,  which  extends  in  a  northerly 
direction,  about  four  miles  of  a  road  twenty-two  feet  wide,  covered 
with  a  stratum  of  pounded  stones  ten  inches  thick,  and  having  an 
ascent  not  exceeding  four  degrees,  have  been  completed  at  the  rate  of 
$7,500  a  mile. 

The  "Reistertown"  turnpike,  in  a  northwestwardly  direction,  ex- 
tends sixteen  miles  to  that  village,  whence  two  branches,  extending 
one  nineteen  and  the  other  twenty-nine  miles  further,  will  enter 
Pennsylvania  at  two  different  places.  The  road,  twenty-four  feet 
wide,  is  covered  with  a  stratum  twelve  inches  thick  of  pounded  stones 
not  more  than  three  inches  in  diameter.  The  angle  of  ascent  does 
not  exceed  three  degrees  and  a  half.  Ten  miles  have  been  completed 
at  the  expense  of  $10,000  a  mile,  and  the  work  is  progressing.  The 
capital  or  the  company  amounts  to  $420,000. 

The  capital  of  the  "Fredericktown"  turnpike  company  amounts  to 
$500,000.  and  the  company  is  authorized  to  open  the  great  western 
road  as  tar  as  Boonsborough,  beyond  the  Blue  Kidge,  and  sixty-two 
miles  from  Baltimore.  The  angle  of  ascent  will  not  exceed  four  degrees, 
the  road  has  a  convexity  of  nine  inches,  and  on  a  breadth  of  twenty- 
two  feet  is  covered  with  a  stratum  ten  inches  thick  of  pounded  stones 
not  exceeding  three  inches  in  diameter,  over  which  are  spread  two 
inches  of  gravel  or  coarse  sand.  The  first  twenty  miles  next  to  Balti- 
more have  cost  at  the  rate  of  $9,000,  and  the  next  seventeen  miles  are 
contracted  for  at  the  rate  of  $7,000  a  mile. 

The  distance  from  Boonsborough  to  Cumberland,  at  the  foot  of  the 
Allegany  mountains,  following  the  present  road,  is  seventy-three 
miles,  and  although  the  company  is  not  yet  authorized  to  extend  the 
turnpike  to  that  place  the  ground  has  been  surveyed,  and  it  is  ascer- 
tained that  the  road  may  oe  continued  with  an  angle  of  ascent  not 
exceeding  four  degrees.  The  ascent  of  the  road  laid  out  by  the  United 
States  from  Cumberland  to  Brownsville,  on  theMonongahela,  does  not 
exceed  five  degrees,  and  the  distance  is  seventy-two  miles,  making  the 
whole  distance  of  a  turnpike  road  from  Baltimore  to  tne  navigable 
waters  of  the  Ohio  two  hundred  and  seven  miles. 

The  distance  from  the  city  of  Washington  to  the  same  spot  on  the 
Monongahela  is  some  miles  shorter,  being,  as  has  already  been  stated, 
the  shortest  communication  between  tide  water  and  the  navigable 
wastern  waters. 

South  of  the  Potomac  few  artificial  roads  have  been  undertaken. 
From  Alexandria  one  is  now  progressing,  in  a  northwestwardly  direc- 
tion, towards  Middleburg.    Another  has  lately  been  commenced  from 
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Richmond  to  Ross's  coal  mine;  but  the  only  one  which,  so  far  as  any 
accounts  have  been  received,  is  completed  extends  twelve  miles  from 
Manchester,  opposite  to  Richmond,  m  a  westwardly  direction,  to  the 
coal  mines  ot  Falling  Creek.  This  road,  thirty-six  feet  wide,  is 
gravelled  and  has  cost  $50,000;  but  the  last  four  miles  did  not  cost 
more  than  at  the  rate  of  $3,000  a  mile.  Yet  it  is  sufficiently  sub- 
stantial, the  route  being  very  level,  to  admit  wagons  carrying  four  tons. 

The  greater  progress  made  in  the  improvement  of  roads  in  the  north- 
ern parts  of  the  Union  must  be  principally  ascribed  to  a  more  compact 
population,  which  renders  those  improvements  more  necessary,  and  at 
the  same  time  supplies  with  greater  facility  the  means  of  effecting 
them.  The  same  difference  is  perceptible  in  the  number  of  bridges 
erected  in  the  several  States. 

In  the  Eastern  States,  and  particularly  Massachusetts,  wooden 
bridges,  uniting  boldness  to  elegance,  and  having  no  defect  but  want  of 
durability,  have  been  erected  over  the  broadest  and  deepest  rivers.  In 
the  lower  counties  of  Pennsylvania  stone  bridges  are  generally  found 
across  all  the  small  streams.  Both  in  that  State  and  at  some  distance 
eastwardly  bridges  with  stone  piers  and  abutments  and  a  wooden 
superstructure  are  common  over  wide  rivers.  Of  these  the  most  ex- 
pensive, and  which  may  be  considered  as  the  first  in  the  United  States, 
is  the  permanent  Schuylkill  bridge  near  Philadelphia,  erected  by  a 
company  at  an  expense  of  $300,000.  Its  length,  including  the  abut- 
ments, does  not  exceed  750  feet,  and  it  is  supported  only  by  two  piers 
and  the  abutments;  but  those  piers,  195  feet  apart,  are  of  the  most 
solid  workmanship,  and  one  of  tnem  was  sunk  at  a  depth  of  more  than 
24  feet  below  low  water.  The  bridge  is  42  feet  wide,  and  the  wooden 
superstructure  is  enclosed  and  covered  with  a  shingle  roof. 

The  want  of  bridges  south  of  Pennsylvania,  even  on  the  main  post 
road,  is  sensibly  felt.  One  lately  thrown  across  the  Potomac  tnree 
miles  above  the  city  of  Washington,  and  which  without  any  inter- 
vening piers  is  wholly  suspended  to  iron  chains  extending  from  bank 
to  bank,  deserves  notice  on  account  of  the  boldness  of  its  construc- 
tion and  of  its  comparative  cheapness.  The  principle  of  this  new 
plan,  derived  from  the  tenacity  of  iron,  seems  applicable  to  all  rapid 
streams  of  a  moderate  breadth. 

The  general  principles  of  improved  roads  seem  to  be.  1st,  the  reduc- 
tion of  hills  by  diminishing  the  angle  of  ascent,  whicn  ought  not  to 
exceed,  whenever  practicable,  three  and  a  half  degrees,  ami,  under  no 
circumstances,  five  degrees;  2dly,  a  sufficient  convexity  in  the  bed  of 
the  road,  together  with  ditches  and  drains,  all  which  are  intended  to 

J>re vent  the  injury  caused  by  standing  water  or  freshets;  3dly,  an  arti- 
icial  bed  of  pounded  stones  or  gravel,  sufficiently  substantial  to  sup- 
port the  weight  of  the  carriages  in  general  use  on  the  road,  either  for 
the  conveyance  of  persons  or  for  the  transportation  of  merchandise. 
On  the  last  point,  it  appears,  from  the  facts  already  stated  or  scat- 
tered in  the  communications  received  on  that  subject,  1st,  that  the 
stones  ought  to  be  similar  in  quality  and  reduced  to  the  same  size, 
should  not  exceed  three  inches  in  diameter;  2d,  that  the  preferable 
qualities  of  stone  rank  in  the  following  order:  Hard  black  stone, 
granite,  flint  or  quartz,  blue  limestone,  white  limestone;  3d,  that  the 
stratum  may  be  either  of  pounded  stones,  12  inches  thick,  or  of 
pounded  stones,  10  inches  thick,  with  2  inches  of  gravel  spread  over 
the  stones,  or  entirely  of  gravel,  IS  inches  thick;  4th,  that,  when  the 
materials  are  equally  convenient,  the  expense  of  those  three  modes 
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Those  which  appear  most  necessary  for  the  communications 
between  the  Atlantic  and  western  rivers  have  already  been  mentioned 
under  that  head;  and  the  improvement  of  the  water  communication 
between  the  North  River  and  the  Great  Lakes  ought  to  take  the  pre- 
cedence of  any  other  in  that  direction. 

That  road  which,  therefore,  seems  exclusively  to  claim  public 
attention,  is  a  great  turnpike  extending  from  Maine  to  Georgia  in 
the  general  direction  of  tne  seacoast  and  main  post  road,  passing 
through  all  the  principal  seaports.  The  general  convenience  and 
importance  of  sucn  a  work  are  too  obvious  to  require  any  comments ; 
and  the  expense  seems  to  be  the  primary  object  of  consideration. 

The  distance  will  be  roughly  estimated  at  one  thousand  six  hundred 
miles;  and  from  what  has  been  stated  on  the  subject  of  roads  generally 
it  may  be  inferred  that  the  greater  part  of  the  road  being  intended 
almost  exclusively  for  travelling,  ami  not  for  transportation  of  heavy 
articles,  the  expense  cannot  exceed  the  rate  of  three  thousand  dollars 
a  mile.  For  although  some  detached  portions  of  the  route,  being 
commercial  roads,  must  be  improved  as  such,  and  at  a  greater  expense, 
an  equivalent  reduction  in  other  parts  will  result  from  those  portions 
winch  are  already  improved  by  private  companies,  and  from  the 
impossibility,  for  want  of  materials  for  an  artificial  stratum,  of  going 
in  some  places  beyond  what  has  been  described  as  the  first  or  cheapest 
species  of  turnpike.  The  whole  expense  may,  therefore,  be  estimated 
at  $4,800,000.  A  secondary  object,  but  of  more  importance  to  Gov- 
ernment than  to  individuals,  would  be  the  improvement,  on  a  much 
less  expensive  scale,  of  certain  portions  of  roads  leading  to  some 
points  on  the  extremes  of  the  Union,  intended  principally  for  the 
purpose  of  accelerating  the  progress  of  the  man  and  the  prompt 
transmission  of  information  of  a  public  nature.  The  points  contem- 
plated are  Detroit,  St.  Louis  in  Upper  Louisiana,  ana  New  Orleans. 
The  portions  of  road  which,  traversing  a  wilderness,  cannot  be 
improved  without  the  aid  of  the  United  States  are  from  the  Tus- 
carora  branch  of  the  Muskingum  to  Detroit;  from  Cincinnati,  by 
Vincennes,  to  St.  Louis;  and  from  Nashville  in  Tennessee  or  Athens 
in  Georgia  to  Natchez.  The  expense  necessary  to  enable  the  mail 
and  even  stages  to  proceed  at  the  rate  of  eighty  miles  a  dav  may, 
at  the  rate  of  about  two  hundred  dollars  a  mile,  including  bridges 
over  all  the  small  streams,  l>c  estimated,  for  those  three  roads,  at  two 
hundred  thousand  dollars. 

RECAPITULATION    AND    RESOURCES. 

The  improvements  which  have  been  respectfully  suggested  as 
most  important  in  order  to  facilitate  the  communication  between  the 
great  geographical  divisions  of  the  United  States  will  now  be  recapit- 
ulated and  their  expense  compared  with  the  resources  applicable 
to  that  object. 

1.  From  north  to  Kouth,  in  a  direction  parallel  to  the  aeacoast. 

1 .  ('ami Is  opening  an  inland  navigation  for  sea  vessels  from 
Massachusetts  to  North  Carolina,  being  more  than  two- 
thirds  of  the  Atlantic  seacoast  of  the  United  States,  and 

arrow  all  the  principal  capes.  Cape  Fear  excepted $:l,  (KM),  000 

2.  A  great  turnpike  road  from  Maine  to  Georgia  along  the 

whole  extent  of  the  Atlantic  seacoast t,  SOO,  000 

$7,800,000 


T33.  ■GdLLu^TIX  22K3I  571 

n   JnnL  «wn  v.-  wn.  Tnrminr  cummuurciELKix*  *cr,i»  *uut- 

r-vwt   -ji'^udrur  sumjf  iiHcuLJa:  v.-  timiL *"_.  1tiK..'Wli 

1   J  nir  irwaant  *uin;:« j»  rufco*  inn*  -suim*  m*a*  wru»  lij*- 

1       .AilU*.  UTULIUI  ^Itt  Tto-'u-  "X  TAMb  'jbli*.; .     .  HtH".  WH» 

>T**a*_ *:•*■.  Wr 


HM'.MHi 

1  *«i:-.  MM* 

1.  M>.  W«- 

*.  (H*.  WK> 

--_    _l  t  nirajfflTL  mac  liuruiriPwirwiexLTr  cmvsuuL.  atrauiur 

.UU.UL   HI.  ViClHa' tilt    :*tn^»9«L  *LU>-  jL'~llfcULi'.  ttBHTUtttfL.    KUL 

OiiL.m;iii-j_ 

±mil  --I**  5  jtul  ii:v*r  v.  Luc*  C^outj: J\ 

L     ..ijul.  u-juiit  ~n#:  ii*j±  uut  rii^uit  a  ^monK  15*0.1111:  t 
Hrr.n  ia-»'iraniiirL  ir.aL  Zjuc*  Cqiurr.' v.-«ii*-  isnwr  itut**  it* 

¥;m-"HE  v»fi*ut«r .      .  II.  {««■  Wit' 

JV    Tii*-   £?»*t.T    p*i':jSTk>*cacfej  f*5taniT»**    ".<f   lilt*/   wnmr  I^lt*  iiwci 

iiu^r   t.lli*/*»0  V.-  il.  yiT-T.rrtr  rrji  l,li-.*i£  in**-   rA   '/.^ClilL'TElitttbTitO-  fclid 

:ii^4*:  L;-;»*:fcj  v.  **n  t  ***»'.*-  *ul  Til*  irr**..T  ir:Ti«r***ri*  •:*!  Til*  Uiac-m  fazid  !■<;• 
.*  '.•^■•.'•-It.T* :  v.  2iruf*e  uzid  ill'.?*****  li*  iih^.fnnL  vretizL  in  t  twt 
iTrCi*rta.  u  tj  v-y  '.••■HL2H2'  ti  i2LTiHr*v.*ur**  tierw-wi;  Til*  j»cii:c*5Si  ^Kupeine*- 

f-ii-.v*:  t.:  LiiLa  ?zzz»tzz*£  tiuuT  t^ic>^  ^thj-L*  c5  Ti*  JLuLtiriit  ^UTie*-  Tij^iugai 

7a*:  n.-a^i .  r:  udcisacm  t*<i*  Ti*  ^huhtilI  ikCXhzai^^  il  -riiriL  Titsx  viffl 
MuT^i'Ti'Jt.T*..  rw»fXT*  fncn  TitiWif  w-CTrtrirnv.ai.Tacgifr  zT*stfl«r  IdCkH  *tad 

j.i-r.j-.^     t^i-i..   XtflE^iiC*..  yrjfrxrr  Hen   iife»  T^fcli  JUSEtflfc.  «i€iBm5  TiQi  3WTO 

:,Lr*^  *^ii  **-ljc  iJi«^  t*z  Tnia«ruJbHfi  in  Tii(M«  Suii<».  jjtn*  -rf  SiAn«§-  or 
u^n'.-n.*  vra'i  tj*  1»»  im3zi*fdiiia«lT  io3<BWsn*c  in  t!*c*«  ia!3««d  <i«cs- 

•i»:i^;i-i*>^.     4  r^.tiw^iraf a3   3SB*»caaaD  «eiuEiiKrn«   inoftwi.  fct  nxuiaaaftd 

n  :■•;•*»'.**■  -.i  Tih.T  kiad:  a«r  ▼cnsic  -mm  a^ir-t irriif ihtt >hwi  «ctf  lit  matieTrt 
l.;c«ii*ii  ikwv.ircinr  w»  ti*  jK»t»iaSjiaiicsc3  -erf  «n?i  vm#  \»t  «iii«r  jkji  cc 

It^ittt  i,;  t,!*  SLh.Tief  viiidii  tJ*t  TDoiiip  liusr  v:»  Ti*c«t  zhjKW&yriiJith 
*..j*"7  :*b«fe.  ftuT  t  snrLL?aHDJ  IKHniicr  -erf  ioK^J  ?-rrr urrinrfnT-iqa*. -  /if.fftWKf.TTtg 
*v"i.ii*-:  .«f  r;*t.d§  r.»r  f.vtzuuk..  lant^x.  *iriTii':nin  tzr?  iLj»iTi*AriiJ  tfrrf^mlrx  1* 
-!^i»^r.*i„  •*:■  l»-  Vj  dc<  suiftiuznifaJ  jqsek*  fciid  pT*-  pwt^rfcJ  *utTa*ii*tnii':ci. 
"Wruii'.r^:  '>?»<;f*oaiitr  v.-  fiugjpes?!  ^rijusTi  "wemic  t*  Ti*  udditiciEttiil  fitna 
li^'.-^wfcjy  f  >r  lij^T  c»ii^w!L.  h  tfiil  f  ct  li*  nu&  ■;«f  r-:»irii2  mniLtio*-..  "t# 

^rn.m.L.i^a  Ll -   fe-  -frO'.1.  '»J 

"Wia^.  b.d-jt*c  !.:■  Til*  sera  «BiaisA.T«id  f:-r  r*c*wiM:  iz»- 

•^•-•T^caaEis .    .    .   Hu  {*>'.'.  (K£» 


"W  ;rLiid  ^"tfc^  hZi  UfiJSTfiS^*  ^ -3':',  <»!•-  '>'K' 

,ti_  ».rr^--fc.'  K.j-j^C'ffih.Ta'.ffi  -'.if  Trc*  ^tikcg  '.«f  d^IltTt  Trc*oic  wf/.'.*!ii^ 
;»iiii  l.1  va'-Hit  £7**'!  C't^wn.*  3E  TiflL  j*itj>..  iZii  ziitj   "irruiicnn  ii»t:'.ff*- 


572  REPORT  OF  THE  INLAND   WATERWAY8  COMMISSION 

resources  of  the  United  States.     This  may  be  exemplified  in  several 

W0£Sm 

The  annual  appropriation^  on  account  of  the  principal  and  interest 

of  the  public  debt,  has,  during  the  last  six  years,  amounted  to  eight 

millions  of  dollars.     After  the  present  year,  or,  at  furthest,  after  the 

ensuing  year,  the  sum  which,  on  account  of  the  irredeemable  nature 

of  the  remaining  debt,  may  be  applied  to  that  object  cannot  in  any 

one  year  exceed  four  million  six  nundred  thousand  dollars,  leaving, 

therefore,  from  that  source  alone,  an  annual  surplus  of  three  million 

four  hundred  thousand  dollars  applicable  to  any  other  object. 

From  the  1st  January,  1801,  to  the  1st  January.  1809,  a  period  of 
eight  years,  the  United  States  shall  have  discharged  about  thirty-four 
millions  of  the  principal  of  the  old  debt,  or,  deducting  the  Louisiana 
debt  incurred  during  the  same  period  and  not  yet  discharged,  about 
twenty- three  millions  of  dollars.  They  may,  with  equal  facility, 
apply,  in  a  period  of  ten  years,  a  sum  of  twenty  millions  of  dollars  to 
internal  improvements. 

The  annual  permanent  revenue  of  the  United  States,  calculated 
on  a  state  of  general  peace,  and  on  the  most  moderate  estimate,  was, 
in  a  report  made  to  Congress  on  the  6th  day  of  December,  1806, 
computed  for  the  years  1809,  1815,  at  fourteen  millions  of  dollars. 
The  annual  expenses  on  the  peace  establishment,  and  including  the 
four  million  six  hundred  thousand  dollars  on  account  of  the  debt 
and  four  hundred  thousand  dollars  for  contingencies,  do  not  exceed 
eight  millions  and  a  half,  leaving  an  annual  surplus  of  five  millions 
and  a  half  of  dollars.  To  provide  for  the  protection  and  defence  of 
the  country  is  undoubtedly  the  object  to  which  the  rasources  of  the 
United  States  must,  in  the  first  instance,  be  applied,  and  to  the  exclu- 
sion of  all  others,  if  the  times  shall  require  it.  J3ut  it  is  believed  that, 
in  times  of  peace,  and  to  such  period  only  are  these  remarks  applicable, 
the  surplus  will  be  amply  sufficient  to  defray  the  expenses  of  all  the 
preparatory  measures  of  a  permanent  nature  which  prudence  may 
suggest  and  to  pay  the  sum  destined  for  internal  improvements. 
Three  millions  annually  applied  during  the  same  period  of  ten  years 
would  arm  every  man  in  the  United  States,  fill  the  public  arsenals 
and  magazines,  erect  every  batterv  and  fortification  which  could  be 
manned,  and  even,  if  thought  eligible,  build  a  navy.  That  the  whole 
surplus  would  be  inadequate  to  the  support  of  any  considerable 
increase  of  the  land  or  naval  force  kept  in  actual  service  in  time  of 
peace  will  be  readily  admitted.  But  such  a  system  is  not  contem- 
plated; if  ever  adopted,  the  objects  of  this  report  must  probably  l>e 
abandoned,  for  it  has  not  heretofore  been  found  an  easy  task  for  any 
government  to  indulge  in  that  species  of  expense,  which,  leaving  no 
trace  behind  it,  adds  nothing  to  the  real  strength  of  the  country,  and, 
at  the  same  time,  to  provide  for  either  its  permanent  defence  or 
improvement. 

It  must  not  be  omitted  that  the  facility  of  communications  con- 
stitutes, particularly  in  the  United  States,  an  important  branch  of 
national  defence.  Their  extensive  territory  opposes  a  powerful 
obstacle  to  the  progress  of  an  enemy;  but,  on  the  other  hand,  the  num- 
ber of  regular  forces  which  may  be  raised,  necessarily  limited  by  tho 
population,  will,  for  many  years,  be  inconsiderable  when  compared 
with  that  extent  of  territory.  That  defect  cannot  otherwise  be 
supplied  than   by  those  great   national   improvements,  which  will 
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millions  of  dollars,  applied  with  more  or  less  rapidity,  according  to  the 
circumstances  of  the  United  States,  would  be  amply  sufficient. 

The  manner  in  which  the  public  moneys  may  be  applied  to  such 
objects  remains  to  be  considered. 

It  is  evident  that  the  United  States  can  not,  under  the  Constitution, 
open  any  road  or  canal  without  the  consent  of  the  State  through 
which  such  road  or  canal  must  pass.  In  order,  therefore,  to  remove 
every  impediment  to  a  national  plan  of  internal  improvements,  an 
amendment  to  the  Constitution  was  suggested  by  the  Executive  when 
the  subject  was  recommended  to  the  consideration  of  Congress. 
Until  this  be  obtained,  the  assent  of  the  States  being  necessary  for 
each  improvement,  the  modifications  under  which  that  assent  may 
be  given  will  necessarily  control  the  manner  of  applying  the  money. 
It  may  be^  however,  observed  that  in  relation  to  the  specific  improve- 
ments which  have  been  suggested  there  is  hardly  any  which  is  not 
either  already  authorized  by  the  States  respectively,  or  so  immediately 
beneficial  to  them,  as  to  render  it  highly  probable  that  no  material 
difficulty  will  be  experienced  in  that  respect. 

The  moneys  may  oe  applied  in  two  different  manners.  The  United 
States  may,  with  the  assent  of  the  States,  undertake  some  of  the 
works  at  tneir  sole  expense,  or  they  may  subscribe  a  certain  number 
of  shares  of  the  stock  of  companies  incorporated  for  the  purpose. 
Loans  might  also,  in  some  instances,  be  made  to  such  companies. 
The  first  mode  would,  perhaps,  by  effectually  controlling  local  in- 
terests, give  the  most  proper  general  direction  to  the  work.  Its 
details  would  probably  oe  executed  on  a  more  economical  plan  by 
private  companies.  Both  modes  may,  perhaps,  be  blended  together, 
so  as  to  obtain  the  advantages  pertaining  to  each.  But  the  modifi- 
cations of  which  the  plan  is  susceptible  must  vary  according  to  the 
nature  of  the  work  and  of  the  charters  and  seem  to  belong  to  that 
class  of  details  which  are  not  the  immediate  subject  of  consideration. 

At  present  the  only  work  undertaken  by  the  United  States  at  their 
sole  expense,  and  to  which  the  assent  of  the  States  has  been  obtained, 
is  the  road  from  Cumberland  to  Brownsville;  an  appropriation  may, 
for  that  purpose,  be  made  at  any  time.  In  relation  to  all  other  worlts, 
the  United  wStates  have  nothing  at  this  time  in  their  power  but  to 
assist  those  already  authorized,  either  by  loans  or  by  becoming  stock- 
holders; and  the  last  mode  appears  the  most  eligible.  The  only  com- 
panies incorporated  for  effecting  some  of  the  improvements  consid- 
ered in  this  report  as  of  national  and  first-rate  importance,  which  have 
applied  for  such  assistance,  are  the  Chesapeake  and  Delaware  Canal, 
the  Susquehannah  Canal,  and  the  Dismal  Swamp  companies;  and 
authority  might  be  given  to  subscribe  a  certain  number  of  shares  to 
each  on  condition  that  the  plan  of  the  work  to  be  executed  should  be 
approved  by  the  General  Government.  A  subscription  to  the  Ohio 
Canal,  to  the  Pittsburg  Road,  and  perhaps  to  some  other  objects  not 
fully  ascertained  is  also  practicable  at  tnis  time.  .  As  an  important 
basis  of  the  general  system,  an  immediate  authority  might  also  be 
given  to  take  the  surveys  and  levels  of  the  routes  of  the  most  impor- 
tant roads  and  canals  which  are  contemplated;  a  work  always  useful, 
and  by  which  the  practicability  and  expense  of  the  undertakings 
would  be  ascertained  with  much  more  correctness  than  in  this  report. 
A  moderate  appropriation  would  be  sufficient  for  those  several  objects. 
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In  the  selection  of  the  objects  submitted  in  obedience  to  the  order 
of  the  Senate,  as  claiming,  in  the  first  instance,  the  aid  of  the  General 
Government,  general  principles  have  been  adhered  to  as  best  calcu- 
lated to  suppress  every  bias  of  partiality  to  particular  objects.  Yet 
some  such  bias,  of  which  no  individual  is  perfectly  free,  may,  without ' 
being  felt,  have  operated  on  this  report.  The^  National  Legislature 
alone,  embracing  every  local  interest  and  superior  to  every  local  con- 
sideration, is  competent  to  the  selection  of  such  national  objects. 
The  materials  contained  in  the  papers  herewith  transmitted,  and  the 
information  to  be  derived  from  surveys  taken  under  the  authority  of 
the  General  Government,  will  furnish  the  facts  necessary  for  a  correct 
decision.  Two  communications,  by  Mr.  B.  H.  Latrobe  and  by  Mr. 
Robert  Fulton,  (marked  E  and  F,)  are,  in  the  meanwhile,  respectfully 
referred  to  as  containing  much  interesting  practical  information  con- 
nected with  observations  of  a  general  nature  on  the  subject. 

All  which  is  most  respectfully  submitted. 

Albert  Gallatin, 
Secretary  of  the  Treasury. 

Treasury  Department,  April  4,  1808. 


[fulton's  reply] 

F.— No.  3. 

Washington,  December  8, 1807. 

Sir:  By  your  letter  of  the  29th  of  July,  I  am  happy  to  find  that  the  attention  of 
Congress  is  directing  itself  towards  the  opening  of  communications  through  the  United 
States  by  means  of  roads  and  canals;  and  it  would  give  me  particular  pleasure  to  aid 
you  with  useful  information  on  such  works,  as  I  have  long  been  contemplating  their 
importance  in  many  points  of  view. 

But  a.  year  has  not  yet  elapsed  since  I  returned  to  America,  and  my  private  con- 
cerns have  occupied  so  mucn  of  my  time,  that,  as  yet,  I  have  acquired  but  very 
little  local  information  on  the  several  canals  which  have  been  commenced. 

Such  information,  however,  is,  perhaps,  at  present,  not  the  most  important  branch 
of  the  subject,  particularly  as  it  can  be  obtained  in  a  few  months  at  a  small  expense, 
whenever  the  public  mind  shall  be  impressed  with  a  sense  of  the  vast  advantages  of 
a  general  system  of  cheap  conveyance.  I  hope,  indeed,  that  every  intelligent  Ameri- 
can will,  in  a  few  years,  be  fully  convinced  of  the  necessity  of  such  works  to  promote 
the  national  wealth,  and  his  individual  interest.  •  Such  conviction  must  arise  from 
that  habit  of  reflection  which  accompanies  the  republican  principle,  and  points  out 
their  true  interest  on  subjects  of  political  economy.  From  sucn  reflections  arises 
their  love  of  agriculture,  and  the  useful  arts,  knowing  them  to  augment  the  riches 
and  happiness  of  the  nation;  hence  also  their  dislike  to  standing  armies  and  military 
navies,  as  being  the  means  of  increasing  the  proportion  of  non-productive  individuals 
whose  labor  is  not  only  lost,  but  who  must  be  supported  out  of  the  produce  of  the 
industrious  inhabitants,  and  diminish  their  enjoyments. 

Such  right  thinking  does  great  honor  to  our  nation,  and  leads  forward  to  the  highest 
possible  state  of  civilization,  by  directing  the  powers  of  man  from  useless  and  destruc- 
tive occupations  to  pursuits  which  multiply  the  productions  of  useful  labor,  and 
create  abundance. 

Though  such  principles  actuate  our  citizens,  they  are  not  yet,  in  every  instance, 
aware  of  their  best  interests;  nor  can  it  be  expected  that  they  should  perceive,  at 
once,  the  advantages  of  those  plans  of  improvement  which  are  still  new  in  tnis  country. 
Hence  the  most  useful  works  have  sometimes  been  opposed,  and  we  are  not  without 
examples  of  men  being  elected  into  the  State  Legislatures  for  the  express  purpose  of 
preventing  roads,  canals,  and  bridges  being  constructed.  But  in  such  errors  o/ 
judgment  our  countrymen  have  not  been  singular.  When  a  bill  was  brought  into 
the  British  Parliament,  fifty  years  ago,  to  establish  turnpike  roads  throughout  the 
kinedom,  the  inhabitants,  for  forty  miles  round  London,  petitioned  against  such 
roads;  their  arguments  were,  that  good  roads  would  enable  the  farmers  of  the  interior 
country  to  bring  their  produce  to  the  London  market  cheaper  than  they  who  lived 
nearer  the  city,  and  paid  higher  rents;  that  the  market  would  be  overstocked,  the 
prices  diminished,  and  they  unable  to  pay  their  rents  or  obtain  a  living.    The  good 
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*enm  of  Parliament,  however,  prevailed,  the  roads  were  made,  the  population  and 
commerce  of  Loudon  increased,  the  demand  for  produce  increased,  and  ne  who  lived 
nearest  to  London  still  had  a  superior  advantage  in  the  market. 

la  like  manner  I  hope  the  good  sense  of  our  Legislature  will  prevail  over  the  ignor- 
ance and  prejudice  which  may  still  exist  against  canals.  And  here  an  important 
question  occurs,  which  it  may  be  proper  to  examine  with  some  attention  m  this 
early  stage  of  our  public  improvements,  whether,  as  a  system,  we  should  prefer  canals 
to  turnpike  roads.  Our  habit*  are  in  favor  of  roads;  and  few  of  us  have  conceived 
any  better  method  of  opening  communications  to  the  various  parte  of  the  States. 
But  in  China  and  Holland  canals  are  more  numerous  than  roads;  in  those  countries 
the  inhabitant*  are  accustomed  to  see  all  their  productions  carried  either  on  natural 
or  artificial  canals;  and  they  would  be  as  much  at  a  loss  to  know  how  we,  as  a  civilized 
people,  could  do  without  such  means  of  conveyance  as  we  are  surprised  at  their 
perseverance  and  ingenuity  in  making  them.*  England,  France,  and  the  principal 
Btates  of  Europe,  commenced  their  improvements  with  roads;  but  as  the  science  of 
the  engineer  improved,  and  civilization  advanced,  canals  were  introduced,  and 
England  and  France  are  now  making  every  exertion  to  get  the  whole  of  their  heavy 
productions  water-borne;  for  they  have  become  sensible  of  the  vast  superiority  of 
canals  over  roads. 

Our  system,  perhaps,  ought  to  embrace  them  both;  canals  for  the  long  carriage  of 
the  whole  materials  of  agriculture  and  manufactures,  and  roads  for  travelling,  and 
the  more  numerous  communications  of  the  country.  With  these  two  modes  in  con- 
templation, when  public  money  is  to  be  expended  with  a  view  to  the  greatest  good, 
we  should  now  consider  which  object  is  entitled  to  our  first  attention.  Shall  we 
begin  with  canals,  which  will  carry  the  farmer's  produce  cheap  to  market,  and  return 
him  merchandise  at  reduced  prices?  Or  shall  we  first  make  roads  to  accommodate 
travellers,  and  let  the  produce  of  our  mines  and  forests  labor  under  such  heavy 
expenses  that  they  cannot  come  to  market? 

To  throw  some  fight  on  this  interesting  question,  I  will  base  my  calculations  on  the 
I>ancaster  turnpike  road.  There  the  fair  experiment  has  been  made  to  penetrate 
from  Philadelphia  to  the  interior  country;  and  the  mode  of  calculation  here  given 
will  serve  for  drawing  comparisons  on  the  utility  of  roads  and  canals  for  all  the  great 
leading  communications  of  America. 

From  Philadelphia  to  the  Susquehannah,  at  Columbia,  is  74  miles;  that  road,  if  I 
am  rightly  informed,  cost,  on  an  average,  6,000  dollars  a  mile,  or  444,000  for  the  whole. 
On  it,  from  Columbia  to  Philadelphia,  a  barrel  of  flour,  say  200  weight,  pays  one  dollar 
carriage.  A  broad  wheel  wagon  carries  30  barrels,  or  three  tons,  and  pays  for  turn- 
pike three  dollars;  thus  for,  each  ton  carried,  the  turnpike  company  receives  only 
one  dollar. 

I  will  now  suppose  a  canal  to  have  been  cut  from  Philadelphia  to  Columbia,  and, 
with  its  windings,  to  make  100  miles,  at  $15,000f  a  mile;  or,  for  the  whole,  $1,500,000. 
On  such  canal,  tme  man,  one  bou,  and  florae  would  convey  25  tons  20  miles  a  day, J  on 
which  the  following  would  be  the  expenses: 

One  man $1.  00 

One  horse 1.00 

One  boy 50 

Tolls  for  repairing  the  canal 1.  00 

Tolls  for  passing  locks,  inclined  planes,  tunnels,  and  aqueducts 1.  00 

Interest  on  the  wear  of  the  bout 50 

Total $5.00 

This  is  equal  to  20  cents  a  ton  for  20  miles,  and  no  more  than  one  dollar  a  ton  for 
100  miles,  instead  of  ten  dollars  paid  by  the  road.  Consequently,  for  each  ton  carried 
from  Columbia  to  Philadelphia  on  the  canal,  the  company  might  take  a  toll  of  six 
dollars  instead  of  one  which  is  now  got  by  the  road;  and  then  the  flour  would  arrive 
at  Philadelphia  for  seven  dollars  a  ton  instead  of  ten,  which  it  now  pays.  The  mer- 
chandise would  also  arrive  at  Columbia,  from  Philadelphia,  for  three  dollars  a  ton 


"The  royal  canal  from  Canton  to  Pekin  is  825  miles  long;  its  breadth,  50  feet;  its 
depth,  !)  feet. 

fOn  aveniging  the  canals  of  America.  15,000  dollars  a  mile  will  be  abundantly 
sufticicut  to  construct  them  in  the  best  manner,  particularly  if  made  on  the  inclined 
plane  principle  with  small  boats,  each  carrying  six  tons. 

J  One  horse  will  draw  on  a  canal  from  25  to  50  tons,  20  miles  in  one  day.  I  have 
stated  tin*  hnist  they  ever  do,  and  the  highest  rate  of  charges,  that  no  deception  may 
enter  into  their  calculations. 
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that  $3,500,000  were  annually  appropriated  to  canals;  such  a  sum  would  pay  for  three 
hundred  miles  of  canals  each  year;  and  in  twenty  years  wo  should  have  six  thousand 
miles  circulating  through,  and  penetrating  into  the  interior  of  the  different  States. 
Such  sums,  though  seemingly  large,  and  such  works,  though  apparently  stupendous, 
are  not  more  than  sufficient  to  keep  pace  with  the  rapid  increase  of  our  population, 
to  open  a  market,  and  carry  to  every  district  such  foreign  articles  as  we  near  the  coast 
enjoy.  With  this  view  of  the  subject  arises  a  political  question  of  the  utmost  magni- 
tude to  these  States,  which  is,  that,  as  our  national  debt  diminishes,  and  the  treasury 
increases  in  surplus  revenue,  will  it  not  be  the  best  interests  of  the  people  to  continue 
the  present  duties  on  imports,  and  expend  the  products  in  national  improvements? 

To  illustrate  this  question,  I  will  state  some  examples  of  tho  rate  of  duties,  and  the 
expense  of  carriage,  to  prove  that,  by  keeping  on  the  duties,  and  making  canals  with 
the  revenue,  goods,  in  a  great  number  of  instances,  will  be  cheaper  to  the  consumer 
than  by  taking  off  the  duties,  and  leaving  the  transport  to  roads. 

First  example. 

Brown  sugar  pays  in  duty  two  and  a  half  cents  per  pound,  or  for  one  hundred 

pounds $2.  f>0 

It  pays  for  wagoning  three  hundred  miles 5. 00 

Total 7.50 

By  the  canal,  it  would  cost,  in  boating,  15  cents  for  three  hundred  miles;  conse- 
quently, the  boating  and  duty  would  amount  to  $2.65;  therefore,  by  keeping  on  the 
duty,  and  making  the  canal,  sugar  would  arrive  at  the  interior,  three  hundred  miles, 
$2.35  the  hundred  weight  cheaper  than  if  the  duties  were  taken  off,  and  the  transport 
left  to  roads. 

Second  example. 

One  bushel  of  salt,  weighing  fifty-six  pounds,  paid  in  duty $0.  20 

To  carry  it  three  hundred  miles  by  roads,  the  expense  is 2.  50 

Total 2.  70 

By  the  canal,  it  would  cost,  for  boating  three  hundred  miles,  7}  cents.  By  keeping 
on  the  duties,  and  making  the  canals,  it  would  arrive  to  the  interior  consumer  0) 
cents  the  bushel  cheaper  than  were  the  duties  taken  off,  and  the  transport  left  to  roads. 

Third  example. 

Molasses  pays  5  cents  a  gallon  duty;  this  is,  for  one  hundred  pounds $0.  75 

It  pays  for  wagoning  three  hundred  miles 5.  00 

Total f*.  75 

By  the  canal,  the  carriage  would  cost  15  cents,  and  it  would  arrive  at  the  interior 
at  $4.10  the  hundred  weight,  or  27  cents  a  gallon  chca|>er  than  were  the  duties  taken 
off,  and  the  trans|>ort  left  to  roads. 

Numerous  other  articles  might  he  stated  to  show  that  the  real  mode  of  rendering 
them  cheap  to  the  interior  consumer  is  to  keep  on  the  duties,  and  facilitate  the  carriage 
with  the  funds  so  raised. 

These,  however,  may  be  considered  as  partial  benefits,  and  not  sufficiently  general 
to  warrant  keeping  on  the  duties:  but  there  is  a  |M>int  of  view  in  which  I  hope  it  will 
ap}>car  that  the  advantages  are  general,  and  will  be  felt  throughout  every  part  of  the 
Stat<*.  It  is  by  reducing  the  expense  of  all  kinds  of  carriage,  and  thus  economise  to 
each  individual  more  than  he  now  nays  in  duty  on  the  foreign  article  he  consumes; 
for  example,  wood  for  fuel  is  an  article  of  the  first  necessity;  it.  cannot  bear  the  ex]>ensc 
of  transjiort  twenty  miles  on  roads;  at  that  distance  it  is  shut  out  from  the  market,  and 
tho  price  of  fuel  is  consequently  raised  to  the  amount  of  carriage;  were  a  cord  of  wood 
carried  twenty  mile*  on  roads,  it  would  pay  for  wagoning  at  least  $3;  on  a  canal  it 
would  pay  20  cents;  thus,  on  only  one  cord  of  wood,  there  is  an  economy  of  $2.  HO. 

Which  economy  would  pay  tin?  duty  on  fourteen  pounds  of  tea,  at  20  cents  the 
pound  duty;  or  one  hundred  and  forty  |x>unds  of  sugar,  at  2  cents  the  |K>und  duty; 
or  fifty-six  pounds  of  coffee,  at  5  cents  the  |>ouud  duty;  or  fourteen  bushels  of  salt, 
at  20  cents  the  bushel  duty;  or  fifty-six  gallons  of  molasses,  at  5  cents  the  gallon  duty. 

I  will  now  sup])OHc  a  city  of  fifty  thousand  inhabitants  who.  for  their  household  and 
other  uses,  will  consume  fifty  thousand  cords  a  year,  on  which  there  would  be  an 


_-     J. .' 


."-fcfc    l*".     -"*• 


L       _»,.     I    ' 


: *     *. 


v-        ■ ..:  £   v 


i."-  .   :— 1_" 


L-.     .        L  .. 


-'u...'.~       ".— •    -   --J. 


.:-  vi   -■ 

*■-  v-_      »-  v 


1  -  *        !■"•:'_      ■     V  '    ■     •_. 


18.  REPORT  OF  WINDOM  SELECT  COMMITTEE 

[Note.. — This  was  the  report  of  a  Select  Committee  on  Transporta- 
tion Routes  to  the  Seaboard  authorized  by  resolution  of  the  United 
States  Senate,  adopted  December  16,  1872.° 

As  originally  provided  for,  this  Committee  was  composed  of  seven 
members  of  the  Senate,  as  follows:  William  Windom,  of  Minnesota, 
chairman;  John  Sherman,  of  Ohio;  Roscoe  Conkling,  of  New  York; 
Adelbert  Ames,  of  Mississippi;  John  F.  Lewis,  of  Virginia;  Eugene 
Casserlv,  of  California;  and  Thomas  M.  Norwood,  of  Georgia.6 

At  the  special  session  of  the  Senate  held  after  March  4,  1873,  on 
March  26,  1873,  a  resolution  was  adopted  providing  for  two  addi- 
tional members  of  the  Committee,  and  the  president  pro  tempore 
appointed  John  II.  Mitchell,  of  Oregon,  and  Henry  G.  Davis,  of  Wast 
Virginia/ 

After  this  enlargement  the  personnel  of  the  Committee  underwent 
further  changes,  and  on  February  24,  1874,  was  composed  of  the 
following  members:  William  Winclom,  of  Minnesota;  Jonn  Sherman, 
of  Ohio;  Roscoe  Conkling,  of  New  York;  J.  Rodman  West,  of  Loui- 
siana;  Simon  B.  Conover,  of  Florida;  John  II."  Mitchell,  of  Oregon; 
Thomas  M.  Norwood,  of  Georgia;  Henry  G.  Davis,  of  West  Virginia; 
John  W.  Johnston,  of  Virginia.* 

On  March  26,  1873,  the  Senate  adopted  a  resolution  authorizing 
this  Committee  to  sit  at  such  places  as  they  might  designate  during 
the  recess  and  to  investigate  and  report  upon  the  subject  of  trans- 
portation between  the  interior  and  the  seaboard;  at  the  same  time 
it  authorized  the  Committee  to  employ  a  clerk  and  stenographer 
and  to  send  for  persons  and  papers.  The  resolution  further  provided 
that  the  actual  and  necessary  expenses  attending  such  investigation 
should  be  paid'out  of  the  contingent  fund  of  the  Senate  upon  vouchers 
approved  t>y  the  chairman  of  the  Committee. 

The  Committee  visited  various  portions  of  the  country  and  collected 
a  mass  of  useful  information  relating  to  rail  and  water  transportation 
in  the  United  States. 

The  report  of  the  Select  Committee  on  Transportation  Routes  to 
the  Seaboard  was  submitted  to  the  Senate  April  24,  1874,  and  was 
on  the  same  day  ordered  to  be  printed.*  The  results  of  its  investi- 
gations are  published  in  two  volumes  containing  more  than  1,400 
pages,  incluuing  an  appendix  of  2.T2  pages,  in  which  appears  a  report 
by  Henry  G.  Davis,  us  a  committee  of  one,  in  regard  to  the  James 
River  and  Kanawha  Canal.     Minority  reports  were  made  by  Roscoe 

"  Report  of  Select  Committee  on  Transportation  Ronton  to  the  Seaboard,  Senate 
R<»|M)rta,  lnt  whs.,  43d  Con^.,  Vols*.  I  and  II,  1873-74,  254  pp.  and  Appendix,  990  pp. 
*>  ( 'ongreasional  Directory,  42d  Cong-,  3d  ww.,  1875,  p.  00. 
<"  Congressional  Record,  Vol.  I,  spec,  hosh.,  43d  <\>ng.,  1873,  p.  205. 
d  (  ongrcwHional  Directory,  43d  Cong.,  Int.  sens.,  p.  74. 
e  ( 'ongreMtiioiijil  Record,  43d  Cong.,  1st  sew.,  April  24,  1874,  pp.  3334  et  neq. 
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measures  only  as  may  be  enacted  with  entire  safety,  reserving  other 
matters  of  legislation  for  further  inquiry  and  consideration.  They 
therefore  recommend  for  present  action  the  following: 

1.  That  all  railway  companies,  freight-lines,  and  other  persons, 
or  organizations  of  common  carriers,  engaged  in  transporting  pas- 
sengers or  freights  from  one  State  into  or  through  another,  De  required, 
under  proper  penalties,  to  make  publication  at  every  point  of  shipment 
from  one  otate  to  another,  of  their  rates  and  fares,  embracing  all  the 
particulars  regarding  distance,  classifications,  rates,  special  tariffs, 
drawbacks,  &c,  ami  that  they  be  prohibited  from  increasing  such 
rates  above  the  limit  named  in  the  publication,  without  reasonable 
notice  to  the  public,  to  be  prescribed  by  law. 

2.  That  combinations  and  consolidations  with  parallel  or  com- 
peting lines  are  evils  of  such  magnitude  as  to  demand  prompt  and 
vigorous  measures  for  their  prevention. 

3.  That  all  railway  companies,  freight-lines,  and  other  organiza- 
tions of  common  carriers,  employed  in  transporting  grain  from  one 
Stale  into  or  through  another,  should  be  required,  under  proper 
regulations  and  penalties  to  be  provided  by  law,  to  receipt  for  quan- 
tity and  to  deliver  the  same  at  its  destination. 

4.  That  all  railway  companies  and  freight  organizations,  receiving 
freights  in  one  State  to  be  delivered  in  another,  and  whose  lines  touch 
at  any  river  or  lake  port,  be  prohibited  from  charging  more  to  or 
from  such  port  than  for  any  greater  distance  on  the  same  line.a 

5.  Stock-inflations,  generally  known  as  "stock-waterings,"  are 
wholly  indefensible;  but  the  remedy  for  this  evil  seems  to  fall  pe- 
culiarly within  the  province  of  the  States  who  have  created  the  cor- 
porations from  which  such  practices  proceed.  The  evil  is  believed 
to  be  of  such  magnitude  as  to  require  prompt  and  efficient  State 
action  for  its  prevention,  and  to  justifv  any  measures  that  may  be 
proper  and  within  the  range  of  national  authority. 

6.  It  is  believed  by  the  committee  that  great  good  would  result 
from  the  passage  of  State  laws  prohibiting  officers  of  railway  com- 
panies from  owning  or  holding,  directly  or  indirectly,  any  interest  in 
any  ,l  non-co-operative  freight-line"  or  car  company,  operated  unon 
the  railroad  with  which  they  are  connected  in  such  official  capacity. 

7.  For  the  purpose  of  procuring  and  laying  before  Congress  and 
the  country  such  complete  and  reliable  information  concerning  the 
business  of  transportation  and  the  wants  of  commerce,  as  will  enable 
Congress  to  legislate  intelligently  upon  the  subject,  it  is  recommended 
that  a  Bureau  of  Commerce,  in  one  of  the  Executive  Departments  of 
the  Government,  be  charged  with  the  duty  of  collecting  and  reporting 
to  Congress  information  concerning  our  internal  trade  and  commerce; 
and  be  clothed  with  authority  or  law,  under  regulations  to  be  pre- 
scribed by  the  head  of  such  Department,  to  require  each  and  every 
railway  and  other  transportation  company  engaged  in  inter-State 
transportation  to  make  a  report,  under  oath  of  the  proper  officer  of 
such  company,  at  least  once  each  year,  which  report  should  embrace, 
among  other  facts,  the  following,  namely:    1st.  The  rates  and  fares 

"  This  provision,  it  is  believed,  will  proven!  tho  discriminat  ions  now  praot  iced  against 
Hiioh  \tort#,  and  will  enable  States  whicb  an*  separated  from  water-lineH  by  intervening 
States  to  roach  Hiioh  lines  at  reasonable  cost.  Congress  has  no  power  to  regulate  com- 
merce wholly  within  a  State,  and  hence  States  bordering  upon  such  water-linee  will 
regulate  theratea  to  porta  within  their  own  territory. 
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freight-railway  portages  under  control  of  the  Government,  as  the 
obvious  and  certain  solution  of  the  problem  of  cheap  transportation. 

Thirteenth.  After  a  most  careful  consideration  of  the  merits  of 
various  proposed  improvements,  taking  into  account  the  cost,  prac- 
ticability, and  probable  advantages  of  each,  the  Committee  have  come 
to  the  unanimous  conclusion  that  the  following  are  the  most  feasible 
and  advantageous  channels  of  commerce  to  be  created  or  improved 
by  the  National  Government  in  case  Congress  shall  act  upon  this 
subject,  viz: 

1st.  The  Mississippi  River. 

2d.  A  continuous  water-line  of  adequate  capacity  from  the  Missis- 
sippi River  to  the  city  of  New  York,  via.  the  northern  lakes. 

3d.  A  route  adequate  to  the  wants  of  commerce,  through  the  cen- 
tral tier  of  States,  from  the  Mississippi  River,  via  the  Ohio  and 
Kanawha  Rivers,  to  a  point  in  West  Virginia,  and  thence  by  canal 
and  slack-water,  or  by  a  freight-railway,  to  tide-water,  in  Virginia. 

4th.  A  route  from  the  Mississippi  River,  via  the  Ohio  and  Tennes- 
see Rivers,  to  a  point  in  Alabama  or  Tennessee,  and  thence  by  canal 
and  slack-water,  or  by  a  freight-railway,  to  the  ocean. 

In  the  discussion  of  these  four  existing  and  proposed  channels  of 
commerce,  we  shall,  for  the  sake  of  brevity,  designate  them  respec- 
tively, the  "Mississippi  route,"  "Northern  route,  "Central  route," 
and  "Southern  route. 

THE   MISSISSIPPI    ROUTE. 

The  improvements  necessary  on  the  Mississippi  route  are:  1.  The 
opening  or  the  mouth  of  the  river,  so  as  to  permit  the  free  passage  of 
vessels  drawing  28  feet — estimated  cost,  $10,000,000.  2.  The  con- 
struction of  reservoirs  at  the  sources  of  the  river — (if  upon  a  careful 
survey  they  shall  be  deemed  practicable) — estimated  cost,  $114,000. 
3.  Improvements  upon  a  system  to  be  provided  by  the  War  Depart- 
ment, at  all  intermediate  points,  so  as  to  give  from  3  to  5  feet  naviga- 
tion above  the  Falls  of  Saint  Anthony;  from  4 J  to  6  feet  from  that 
point  to  Saint  Louis;  and  from  8  to  10  feet  from  Saint  Louis  to  New 
Orleans,  at  the  lowest  stages  of  water;   estimated  cost,  $5,000,000. 

The  total  cost  of  the  Mississippi  improvements  may,  we  think,  be 
safely  estimated  at  $16,000,000. 

THE    NORTHERN    ROUTE. 

The  improvements  suggested  on  this  route  are: 

1st.  The  Fox  and  Wisconsin  Rivers  improvement,  by  which  5  feet 
of  navigation  will  be  secured,  during  tne  entire  season,  from  the 
Mississippi  River  to  Green  Bay,  thereby  affording  the  shortest  and 
cheapest  connection  between  the  centers  of  wheat  production  and 
the  eastern  markets,  and  a  continuous  water-channel  from  all  Doints 
on  the  Mississippi  River  and  its  tributaries  to  the  Atlantic  Ocean. 
Estimated  cost,  $3,000,000. 

2d.  The  construction  of  the  Hennepin  Canal  (f>5  miles  long)  from 
a  point  on  the  Mississippi  River,  near  Rock  Island,  to  the  Illinois 
River  at  Hennepin,  thereby  affording  the  shortest  and  cheapest 
route  from  the  largest  areas  of  greatest  corn  production  to  the  Ea«t, 
and  a  connection  by  water  l>etween  the  river  system  of  the  West, 
the  northern  lakes,  and  the  Atlantic  Ocean.  Estimated  cost, 
$4,000,000. 
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3d.  The  enlargement  and  improvement,  with  the  concurrence  of 
the  State  of  New  York,  of  one  or  more  of  the  three  water-routes  from 
the  lakes  to  New  York  City,  namely:  The  Erie  Canal  from  Buffalo 
to  Albany;  the  Oneida  Lake  Canal  from  Oswego  to  Albany;  or  the 
Champlain  Canal  from  Lake  Champlain  to  deep  water  on  the  Hudson 
River,  including  such  connection  as  may  be  effected  between  Lake 
Champlain  and  the  Saint  Lawrence  River  with  the  co-operation  of 
the  British  Provinces.     Estimated  cost,  $12,000,000. 

Total  cost  of  northern  route  from  the  Mississippi  River  to  New 
York  City,  $19,000,000. 

The  enlargement  of  the  Welland  Canal,  now  in  progress,  with  the 
construction  of  the  Caughnawaga  Canal,  and  the  proposed  enlarge- 
ment of  the  Champlain  Canal,  will  enable  vessels  of  a  1,000  tons  to 
?ass  from  western  lake  ports  to  ports  in  Vermont  and  to  New  York 
ity.  The  Erie  Canal,  enlarged  as  proposed,  will  pass  vessels  of 
about  700  tons. 

THE   CENTRAL   ROUTE. 

The  plan  of  improvement  for  this  route  contemplates — 

1st.  The  radical  improvement  of  the  Ohio  River  from  Cairo  to 
Pittsburgh,  so  as  to  give  six  to  seven  feet  of  navigation  at  low  water. 
Estimated  cost,  $22,000,000. 

2d.  The  improvement  of  the  Kanawha  River  from  its  mouth  to 
Great  Falls,  so  as  to  give  six  feet  of  navigation  at  all  seasons.  Esti- 
mated cost,  including  reservoirs,  $3,000,000. 

3d.  A  connection  by  canal  or  by  a  freight-railway  from  the  Ohio 
River  or  Kanawha  River,  near  Charleston,  by  the  shortest  and  most 
practicable  route,  through  West  Virginia,  to  tide- water  in  Virginia; 
the  question  as  between  the  canal  and  freight-railway  to  be  decided 
after  the  completion  of  careful  surveys  and  estimates.  If  by  canal 
and  slack-water,  the  estimated  cost  is  $55,000,000;  if  by  a  freight- 
railway,  the  cost  would  probably  not  exceed  $25,000,000. 

The  total  expenditure  necessary  for  the  improvement  of  the  Ohio 
and  Kanawha  Rivers  is  estimated  at  $25,000,000.  The  amount 
necessary  to  complete  the  connection  with  tide-water  depends  upon 
the  nature  of  the  improvement,  as  above  stated. 

THE    SOUTHERN   ROUTE. 

The  plan  suggested  by  the  committee  for  the  southern  route  con- 
templates: 1.  The  improvement  of  the  Tennessee  River  from  its 
mouth  to  Knoxville,  so  as  to  give  3  feet  of  navigation  at  lowest 
stages  of  water.  Estimated  cost,  $5,000,000.  2.  A  communication 
bv  canal,  or  freight-railway,  from  some  convenient  point  on  the 
Tennessee  River  in  Alabama  or  Tennessee,  by  the  shortest  and  most 
practicable  route  to  the  Atlantic  Ocean.  The  railway,  if  constructed, 
will  be  about  430  miles  long;  the  question  as  between  the  canal  and 
railway  to  be  decided  after  a  careful  survey  and  estimate  of  both 
shall  have  been  completed.  If  by  canal,  the  cost  will  be  about 
$35,000,000.  If  bv  railway,  probably  about  $30,000,000.  Large 
portions  of  all  of.  the  above  routes  have  been  surveyed,  and  careftl 
estimates  prepared  by  the  War  Department.  It  is  recommended 
that  appropriations  be  made  at  the  present  session  of  Congress,  for 
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completing  the  surveys  of  the  entire  system  of  improvements  pro- 
posed, in  order  to  determine  accurately  the  cost  of  each  route,  and 
to  enable  the  Government  to  enter  at  once  upon  the  work,  if  the 
same  shall  be  deemed  practicable  and  expedient,  after  such  surveys 
shall  have  been  completed. 

In  presenting  this  general  plan  of  improvements,  the  committee 
wish  it  to  be  distinctly  understood  that  the  ordinary  annual  appro- 
priations for  other  important  works,  in  aid  of  commerce,  should  not 
be  omitted. 

The  cost  of  the  entire  improvement  will  depend  upon  the  decision 
to  be  hereafter  made  between  the  canals  and  the  freight-railway 
portages  on  the  central  and  southern  routes.  If  the  canals  be  con- 
structed, the  total  cost  will  be  about  $155,000,000.  If  the  railways 
be  chosen,  the  total  cost  will  be  about  $120,000,000. 

An  actual  expenditure  of  $20,000,000  to  $25,000,000  per  annum 
will  be  required  for  five  years,  (in  addition  to  the  loan  of  Government 
credit  as  above  stated,)  when  the  whole  work  can  be  completed. 
The  resulting  benefits  will,  for  all  time,  annually  repay  more  than 
double  the  entire  cost. 

In  view  of  the  fact  that  private  companies  invariably  combine 
with  each  other  against  the  public,  it  is  recommended  that  no  aid 
be  given  to  any  route  to  be  owned  or  controlled  by  private  corpora- 
tions, but  that  the  four  great  channels  of  commerce  suggested  shall 
be  improved,  created,  and  owned  by  the  Government,  and  stand  as 
permanent  and  effective  competitors  with  each  other,  and  with  all 
the  railways  which  may  be  within  the  range  of  their  influence. 

The  committee  believe  that  the  water-routes  suggested  should 
constitute  free  highways  of  commerce,  subject"  only  to  such  tolls 
as  may  be  necessary  for  maintenance  and  repairs.  If,  however, 
Congress  shall  deem  it  expedient  to  require  them  to  provide  interest 
on  trie  cost  of  construction,  and  the  means  for  ultimate  redemption 
of  the  principal,  the  whole  improvements  will  involve  only  a  loan 
of  Government  credit. 

NATIONAL  CHARACTER  OF  THE  PROPOSED  IMPROVEMENTS. 

By  reference  to  the  map  of  the  United  States  it  will  be  seen  that  the 
completion  of  the  system  of  improvements  proposed  will  provide  four 
great  competing  commercial  lines  from  the  center  of  the  continent  to 
the  At  lantic  seaboard  and  the  Gulf  of  Mexico.  It  will  also  be  observed, 
by  reference  to  the  crop-maps  republished  with  this  report,  that 
tlicse  routes  lead  directly  from,  or  through,  the  greatest  areas  of 
production,  to  those  sections  which  constitute  the  greatest  areas 
of  consumption;  thus  dividing  their  benefits  equitably  between  pro- 
ducers ana  consumers,  and  contributing  to  the  development  and 
prosperity  of  the  whole  country.  The  Great  Architect  or  the  conti- 
nent seems  to  have  located  its  rivers  and  lakes  with  express  reference 
to  the  commercial  necessities  of  the  industrious  millions  who  now 
and  shall  hereafter  occupy  it.  The  plan  of  improvements  suggested 
by  the  committee  merely  follows  the  lines  so  clearly  indicated  by 
If  is  hand. 

The  proposed  improvements  arc  so  located  as  to  distribute  their 
benefits  with  <jroat  equality  anions  all  the  States  east  of  the  Rocky 
Mountains.     Twenty-one  of  those  States  are  situated  directly  on  one 
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or  more  of  said  routes;  two  States — Kansas  and  Nebraska — are  so 
situated  as  to  enjoy  the  full  benefits  of  reduced  cost  of  transportation 
from  the  Mississippi  River  by  all  of  the  proposed  lines.  Eleven  States, 
viz,  Maine,  New  Hampshire,  Massachusetts,  Connecticut,  Rhode 
Island,  Delaware,  Maryland,  New  Jersey,  North  Carolina,  Florida, 
and  Texas,  nearly  all  or  which  consume  largely  the  food  of  the  West, 
and  most  of  which  are  to  a  great  extent  dependent  upon  the  West 
for  a  market  for  their  manufactiires  and  other  products,  axe  directly 
connected  by  the  waters  of  the  ocean  with  their  several  termini.  The 
proposed  improvements  will,  therefore,  connect  by  the  cheapest  known 
means  of  transport  every  one  of  the  thirty-four  States,  east  of  the 
Rocky  Mountains,  with  all  the  others,  and  but  one  State  in  the 
Union  wTill  be  without  water  connection  with  the  whole  world.  The 
accomplishment  of  so  great  a  result,  by  an  expenditure  of  money 
comparatively  so  small,  illustrates  the  wonderful  provisions  of  nature 
for  cheap  commercial  facilities  on  this  continent. 

These  four  great  channels  of  commerce  under  public  control,  and 
hence  unable  to  combine  with  each  other  or  with  existing  lines  of 
transport,  will,  by  the  power  of  competition,  hold  in  check  all  the 
railways  radiating  from  the  interior  to  the  seaboard,  and,  by  affording 
cheap  and  ample  means  of  communication,  will  solve  the  problem  of 
cheap  transportation.  If  local  railways  discriminate  against  them, 
it  will  be  in  the  power  of  the  States  whose  boundaries  they  touch  to 
prescribe  regulations  for  the  correction  of  such  discriminations.  A 
law  of  Congress  prohibiting  discriminations  against  river  or  lake  ports, 
will  enable  the  other  States  not  directly  upon  any  of  said  lines  to 
reach  them  at  reasonable  rates.  The  committee  submit  that  no 
scheme  of  public  improvement  could  be  more  eminently  national  in 
its  character,  nor  diffuse  its  benefits  more  generally  and  equitably, 
than  the  one  proposed,  and  they  believe  that  the  entire  system  of 
improvements  indicated  should  be  considered  and  acted  upon  as  a 
whole. 

Let  us  now  consider  more  specifically  the  benefits  and  advantages 
to  be  anticipated  from  each  route  and  from  the  entire  system,  when 
completed. 

BENEFITS  ANTICIPATED  FROM  THE  NORTHERN  ROUTE. 

From  all  points  on  the  Mississippi  River  between  Minneapolis, Minn., 
and  Quincy,  111.,  the  average  railway  rate  to  lake  ports  in  1872  was 
17  cents  per  bushel  of  60  pounds.  From  Chicago  to  New  York,  by 
rail,  the  average  charge  during  that  year  was  33 £  cents  per  bushel, 
and  the  average  rate  by  water  was  26^V  cents  per  bushel,  making  the 
all-rail  charges  through  from  the  Mississippi  to  New  York  50£  cents, 
and  the  rail  and  water  charges,  exclusive  of  terminals,  43^V  cents  per 
bushel.  In  the  section  of  tms  report  devoted  to  the  Fox  and  Wiscon- 
sin River  Improvement,  and  the  Hennepin  Canal,  we  have  shown 
that  an  average  saving  can  be  effected  through  their  agency,  of  at 
least  10  cents  per  bushel  on  all  the  cereals  transported  from  points 
west  of  the  Mississippi  River  and  north  of  the  southern  line  of  Iowa. 
It  is  believed  by  those  who  have  studied  the  subject  that  the  enlarge- 
ment of  the  New  York  canals  so  as  to  pass  boats  of  600  to  1,000  tons 
will  reduce  the  cost  of  transportation  on  that  part  of  the  line  50  per 
cent.    The  establishment  of  reciprocal   trade  relations  with   the 
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Dominion  of  Canada,  which  shall  induce  the  construction  of  the 
Caughnawaga  Canal  (if  such  an  arrangement  can  be  made),  and 
which  will  encourage  Canadian  shipmasters  to  compete  for  the  carry- 
ing trade  on  the  lakes,  will  also  materially  cheapen  the  cost  of  transport 
to  New  England.  The  evidence  taken  by  your  committee  fully  jus- 
tifies the  opinion  that  by  the  enlargement  of  the  New  York  canals, 
the  construction  of  the  Caughnawaga  Canal,  and  the  use  of  the  en- 
larged Canadian  canals,  the  cost  of  transport  from  Chicago  to  Bur- 
lington, Vt.,  and  to  New  York  City  will  not  exceed  from  12  to  15 
cents  per  bushel,  making  the  entire  cost  from  the  Mississippi  River 
to  Burlington,  Vt.,  or  to  New  York,  not  more  than  22  cents  per 
bushel,  against  the  present  cost  of  43^V  cents  by  water,  and  50$  cents 
by  rail.  We  may,  therefore,  reasonably  estimate  that  by  the  pro- 
posed improvements  upon  this  route  a  saving  can  be  effected  of  20 
cents  per  bushel,  or  $6.70  per  ton,  on  all  the  east  tonnage  moved  be- 
tween that  river  and  the  Last. 

BENEFITS   ANTICIPATED  FROM   THE   CENTRAL  ROT7TE. 

Assuming  a  charge  of  4  mills  per  ton  per  mile  on  the  Mississippi 
River,  and  on  the  improved  Ohio  and  Kanawha  Rivers,0  a  charge  of 
8  mills  per  ton  per  mile  on  the  James  River  and  Kanawha  Canal,  and 
6  mills  per  ton  j>er  mile  on  the  slack-water  improvement,  the  follow- 
ing statement  will  represent  the  cost  of  transport  from  Cairo,  HI.,  to 
Richmond,  Va.,  by  the  central  water  line: 

Cairo  to  Great  Falls  of  the  Kanawha,  790  miles,  4  mills  per  ton  per  mile $3. 16 

From  Great  Falls  to  Richmond  the  distance  (equating  each  lock  at  one-half 

mile  of  canal)  is  509  miles,  of  which  348  is  canal  (equated)  and  161  is  slack 

water. 

348  miles  canal,  at  8  mills  per  ton  per  mile 2.  78 

161  miles  of  slack-water,  at  6  mills  per  ton  per  mile 96 

Total  per  ton  for  entire  distance &  6. 90 

Equal  to  20.4  cents  per  bushel  of  60  pounds. 

If  the  freight  railway  from  the  Kanawha  to  tide- water  be  adopted, 
instead  of  the  canal  and  slack-water  improvement,  the  cost  of  trans- 
port from  the  Ohio  River  to  the  ocean  will,  it  is  believed,  be  substan- 
tially the  same  as  above  stated. 

The  central  route  would  be  closed  by  ice  only  about  30  days  each 
year,  and  hence  it  would  be  an  active  competitor  with  all  the  railways 
from  the  Mississippi  River  to  the  Atlantic  at  times  when  competi- 
tion is  now  suspended  by  reason  of  frost  on  the  northern  water- 
route.  The  effect  of  such  a  regulator  of  railway  charges  would  be  to 
greatly  reduce  the  present  winter  rates,  and  by  the  constant  compe- 
tition it  would  maintain  to  compel  uniformly  low  charges  on  all  rail 
and  water  lines  from  the  interior  to  the  eastern  and  southern  sea- 
board.    Its  advantages  woidd  be  greatest,  however,  to  the  central 

tl  The  evidence  taken  by  the  Committee,  and  already  stated  in  this  report,  shows 
that  the  average  charges  by  the  Ohio  and  Mississippi  Rivers  is  now  only  from  3}  to  4$ 
mills  per  ton  i>er  mile,  aim  in  many  cases  only  2  mills. 

&  It  is  due  to  this  route  to  say  that  the  above  estimates  of  cost  are  fully  50  percent. 
higher  than  those  relied  u|>on  by  its  advocates.  The  Committee  have  adopted  them 
from  superabundant  caution,  preferring  to  understate  the  benefits  to  be  anticipated 
from  all  the  routes,  rather  than  to  exaggerate  them.  The  successful  application  of 
steam  «s  a  motor  on  canals  will  doubtless  reduce  the  cost  of  transport  by  thifl  line  very 
much  below  the  figures  named. 
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the  cost  from  Saint  Paul  will  not  exceed  17  cents.  The  average  rate 
from  New  Orleans  to  Liverpool  in  1872  was  about  27  cents,  (currency,) 
which  can  be  reduced,  as  nereinbef ore  shown,  to  18  or  20  cents  Dy 
the  improvement  at  the  mouth  of  the  river.  Estimating  the  cost 
from  Saint  Paul  to  New  Orleans  at  17  cents,  the  two  transfers  at 
Saint  Louis  and  New  Orleans  at  1  cent  each,  and  the  charge  from 
New  Orleans  to  Liverpool  at  20  cents,  the  total  from  Saint  Paul  to 
Liverpool  will  be  39  cents  per  bushel.  The  charge  in  1872  from 
Saint  raul  to  Liverpool,  including  transfers  and  terminals  at  Chicago, 
Buffalo,  and  New  York,  by  the  cheapest  route^  averaged  67.5  cents 
per  bushel.  The  saving  to  be  effected  by  the  improvements  of  this 
route  may  therefore  be  estimated  at  28  cents  per  bushel  from  Saint 
Paul  to  Liverpool,  with  a  proportionate  reduction  from  all  other 
points  on  the  river. 

In  view  of  the  benefits  and  advantages  to  be  derived  from  each  of 
the  four  proposed  routes,  and  from  their  combined  influence  when  in 
constant  competition  with  each  other,  and  with  the  railroad-system 
of  the  country,  it  is,  in  the  judgment  of  your  Committee,  entirely  safe 
to  say  that  the  completion  of  the  system  of  improvements  suggested 
will  effect  a  permanent  reduction  or  50  per  cent,  in  the  cost  or  trans- 
porting fourth-class  freights  from  the  valley  of  the  Mississippi  to  the 
seaboard,  and  that  the  cost  of  carrying  a  bushel  of  wheat  or  corn  to 
the  markets  of  the  East,  and  of  the  world,  will  be  reduced  at  least  20 
to  25  cents  per  bushel  below  the  present  railway-charges,  and  that  a 
similar  reduction  will  be  effected  on  return-freights. 

The  actual  movement  of  grain  to  the  eastern  and  southern  markets 
in  1872,  as  shown  by  the  carefully  prepared  statistics  submitted  with 
this  report,  amounted  to  about  213,000.000  bushels.  An  average 
saving  of  20  cents  per  bushel  on  the  surplus  moved  that  year  would 
have  amounted  to  over  $42,000,000,  or  more  than  two-thirds  of  the 
entire  expenditure  necessary  to  complete  the  proposed  routes,  in 
addition  to  the  loan  of  Government  credit  as  before  stated.  But  for 
the  fact  that  large  quantities  of  corn  were  unable  to  find  a  market, 
on  account  of  the  high  transportation-charges,  the  amount  moved 
would  have  been  very  much  greater.  Hence,  in  addition  to  the 
saving  in  transportation  above  named,  a  benefit  perhaps  equally 
great  would  have  been  conferred  upon  the  producer  in  affording  him 
a  market  for  his  surplus  products. 

To  this  must  be  added  the  enhanced  value  which  such  reduction 
would  give  to  the  improved  lands  of  the  West,  amounting,  in  the 
eight  Northwestern  States  of  Indiana,  Illinois,  Iowa,  Minnesota, 
Wisconsin,  Missouri,  Kansas,  and  Nebraska,  in  1870,  to  55,841,000 
acres.  Estimating  the  productive  capacity  of  these  lands  at  an 
average  of  onlv  twenty  bushels  per  acre,  (the  average  of  corn,  oats, 
&c,  being,  in  fact,  very  much  greater,)  an  addition  of  only  ten  cents 
per  bushel  (one-half  the  estimated  saving)  to  the  value  of  the  cereals 
those  States  are  capable  of  producing,  would  give  a  net  profit  of  $2 
per  acre,  which  is  the  equivalent  of  ten  per  cent,  interest  on  a  capital 
of  $20,  and  hence  enual  to  an  increase  m  the  value  of  lands  to  that 
extent.  Twenty  dollars  per  acre,  added  to  the  value  of  improved 
lands  in  those  States,  would  exceed  an  aggregate  of  $1,100,000,000. 
This  calculation  assumes  that  one-half  of  the  reduction  will  inure  to 
the  benefit  of  the  consumer  and  the  other  half  to  the  producer. 
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for  grain.    The  effect  upon  our  cotton  exportation  is  shown  by  the 
following  statement: 

Receipts  of  cotton  in  Great  Britain  in  1860  compared  with  1872. 


I860. 

1872. 

From— 

Cotton. 

Pound*. 
1,115,880,608 
275,048,144 

From— 

Cotton. 

United  States 

United  States 

All  other  countries. 

Pounds. 
625,000,080 

An  other  countries 

788,237,802 

Our  cotton  exports  have  fallen  off  nearly  50  per  cent.,  while  other 
countries  have  gained  nearly  300  per  cent.  This  is  doubtless  largely 
due  to  the  war,  which  stimulated  the  production  of  cotton  in  India; 
but  it  is  also  attributable  to  a  great  extent  to  the  causes  above 
mentioned,  and  to  the  system  of  internal  improvements  inaugurated 
by  Great  Britain  in  India,  for  the  express  purpose  of  rendering 
herself  independent  of  us  for  the  supply  of  cotton.  Every  cent 
unnecessarily  added  to  the  cost  of  transportation  is  to  that  extent  a 

Srotection  to  the  cotton-planters  of  India  and  the  food-producers  of 
lussia,  against  the  farmers  of  the  West  and  the  cotton-planters  of 
the  South. 

The  cry  of  despair  which  comes  from  the  over-burdened  West,  the 
demand  for  cheaper  food  heard  from  the  laboring  classes  at  the  Kast 
and  from  the  plantations  of  the  South,  and  the  rapid  falling  off  of  our 
principal  articles  of  export,  all  indicate  the  imperative  necessity  for 
cheaper  means  of  internal  communication.  If  we  would  assure  our 
imperiled  position  in  the  markets  of  the  world,  re-instate  our  credit 
abroad,  restore  confidence  and  prosperity  at  home,  and  provide  for  a 
return  to  specie  payment,  let  us  develop  our  unequaled  resources 
and  stimulate  our  industries  by  a  judicious  system  of  internal  im- 
provements. 

A  reference  to  the  expenditures  of  our  Government  since  the  adop- 
tion of  the  Constitution  will  show  that  in  some  matters  we  have  l>een 
sufficiently  liberal,  but  in  appropriations  for  the  benefit  of  commerce 
and  for  the  development  of  our  vast  resources,  most  parsimonious. 
For  public  buildings,  including  those  in  the  District  of  Columbia,  and 
custom-houses,  post-offices,  and  court-houses  in  other  parts  of  the 
country,  we  have  expended  over  $02, ,000,000;  while  for  the  improve- 
ment of  the  20,000  miles  of  western  rivers,  through  which  should  flow 
the  life-currents  of  the  nation,  we  have  appropriated  only  $1 1,438,300. 
For  the  improvement  of  these  great  avenues  of  trade,  which  were 
designed  by  nature  to  afford  the  cheapest  and  most  ample  commercial 
facilities  for  the  teeming  millions  who  inhabit  the  richest  country  on 
the  earth,  we  have  expended  an  average  of  $133,100  per  annum; 
while  for  public  buildings  we  have  appropriated  an  average  of  over 
$750,000  a  year.  Is  it  not  high  time  that  all  expenditures  not  al>so- 
lutely  necessary  be  suspended,  and  that  the  imperative  necessities 
of  the  country  receive  attention? 
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I  concur  in  the  main  in  the  foregoing  report,  prepared  by  the  chair- 
man; it  contains,  however,  certain  statements  and  assertions  of  law 
and  of  fact,  and  recommendations  relative  to  the  power  of  Congress 
and  its  exercise,  from  which  I  dissent. 

ROSCOE  CONKLING. 

The  undersigned,  members  of  the  committee,  do  not  agree  that 
Congress  can  exercise  the  power  "to  regulate  commerce  among  the 
several  States ",  to  the  extent  asserted  in  this  report. 

T.  M.  Norwood. 

H.  G.  Davis. 

John  W.  Johnston. 


19.  STATUTES  RELATING  TO  WATER  POWER 


By  Alexander  Mackenzie 
Brigadier-General  >  U.  S.  Army,  Chief  of  Engineers 


Data  obtained  by  searches  suggested  by  general  references  cited  in  indexes  to  various  statutes 


Abstract  of  legislation  enacted  by  Congress  in  relation  to  the  construction  of  power  dams,  etc. , 
in  the  navigable  waters  of  the  United  States  between  1789  and  December  6,  1908.a 


Location  of  dam,  etc. 


Name  of  grantee,  etc. 


Tka«.n-*rvm    :  Reference   to   volume   and 


1.  General  act  for  construc- 

tion of  dams   across 
navigable  waters. 

2.  Bear  River,  Miss 


3.  Bear  River.  Miss. 


North   Mississippi    Trac- 
tion Co. 
Andrews  &  Jourdan 


I 


T.H.Friel 

Cahaba  Power  Co 

Choctawhatchee  Power  Co. 
Andrew  J.  Smith  et  al 


Riparian  owners 

Riparian  owners,  etc. 


Alabama  Power  Co . 
Judd  Wright 


Cumberland    River 
provement  Co. 


Im- 


4.  BlackWarriorRiver,Ala. 

(Mulberry  Fork). 

5.  Cahaba  River,  Ala.  (Cen- 

ter ville). 

6.  Choctawhatchee  River 

(Newton,  Ala.). 

7.  Choctawhatchee  River,  . 

Ala.   (below    Newton-  I 
Ozark  road). 

8.  Coosa    River,  Alabama 

(Lock  No.  2). 

9.  Coosa  River,  Ala.    (Dam 

No.  4).  Completion  of 
Government  dam  and 
use  of  water  power  by 
private  parties. 

10.  Coosa  River,  Ala.  (Dam 

No.  12). 

11.  Crow  Wing  River,  Minn . . 

12.  Cumberland   River  and 

its  South  Fork  above 
Burnside,  Ky. 

13.  Cumberland  River  (Dam 

No.  1,  above  Nash- 
ville, Tenn.).  Leasing 
of  water  power  created 
by  the  Government 
dam. 

14.  Flint  River,  Ga.  (Porter 

shoals). 

15.  Forest  reserves  (in  and 

across.)  Under  Depart- 
ment of  Agriculture.      I 

1C.  Goose  Creek,  8.  C '  Charleston     Light      and 

i     Water  Co. 

17.  Kansas     (Kaw)     River,     Chicago-Topeka    Light, 

Kans.  Heat  and  Tower  Co. 

18.  Kansas    (Kaw)     River,  ;  Topeka  Water  and  Elec- 

Kans.  i     trie  Power  Co. 

19.  Kl'amathlndianReserva- I  Private  parties 

tion,  Oreg.  Indian  ap- 
propriation act,  under 
Department  of  the  In- 
terior. 

20.  Little    River,    Ala. 

(Blanche).  Powerplant. 

21.  Mississippi    River    (Be- 

midji,  Minn.). 


Albany  Power  and  Manu- 
facturing Co. 
Private  parties,  etc 


Henry  T.  Henderson  et  al. 
J-Kirby  Thomas  et  al 


June  21, 1906  i 

Apr.  23,1906 
Feb.  25,1907 
Mar.  16,1908 
Mar.  6,1906 
Apr.  5, 1906 
Mar.  10,1908 


Vol.  34,  p.  386. 
262.) 


(Public,  No. 


May 

June 


9,1906 
4,1906 


Vol.  34,  p.  130.    (Public,  No. 

119.) 
Vol.  34,  p.  929.    (Public,  No. 

115.) 


Vol.  35,  p.  45. 

59.) 
Vol.  35,  p.  37. 

38.) 
Vol.  34,  p.  102. 

84.) 
Vol.  35,  p.  40. 

47.) 


(Public,  No. 
(Public,  No. 
(Public,  No. 
(Public,  No. 


Vol.  34,  p.  183.    (Public,  No. 

150.) 
Vol.  34,  p.  211.    (Public,  No. 

196.) 


Mar.  4,1907 
June  16,1906 
Mar.    3,1905 


Vol.   34,  p. 
No.  247  J 


1288.    (Public, 
(Public,  No. 


Vol.  34,  p.  296. 
238.) 

Vol. 33, pp.  1132, 1133.  (Pub- 
lic, No.  215,  pp.  18  (pars.  1 
to  6)  and  19  (par.  1).) 


fjune  13, 1902     Vol.  32,  p.  358.    (Public,  No. 

154,  p.  31,  par.  3.) 
June  28, 1902     Vol.  32,  p.  408.    (Public,  No. 

180.) 

Feb.     5, 1907  ;  Vol.  34,  p.  878.    (Public,  No. 

62.) 
Feb.  1,1905      Vol.  33,  p.  628.    (Public,  No. 

34.) 

June  14,1906     Vol.  34,  p.  265.    (Public,  No. 

230.) 
Jan.  22,1894    Vol.  28,  p.  27.    (Public,  No. 

14.) 
June    6,1892     Vol.  27,  p.  46.    (Public,  No. 

77.) 
June  21,1906     Vol.   34,   pp.   325  and   'MA. 

(Public,  No.  258.) 


June  30, 1906 
(Mar.  3,1905 
[Feb.    1,1906 


Vol.  34,  p.  818.    (Public,  Nc. 

406.) 
Vol. 33,  p.  1043.    (Public,  No. 

207.) 
Vol.  36,  p. 3.   (Public,  No.  8.) 


a  This  list  does  not  include  cases  in  which  dams  appear  to  have  been  intended  for  purposes  otherwise 
than  for  the  generation  of  mechanical  power. 
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Abstract  of  legislation  enacted  by  Congress  in  relation  to  the  construction  of  power  dams,  etc, 
in  the  navigable  waters  of  the  united  States  between  1789  and  December  6}  190& — Cont'd 


Location  of  dam,  etc. 


22.  Mississippi    River    (Be- 

mldji,  Minn.). 

23.  Mississippi  River  ( Brain - 

erd,  Minn.). 

24.  Mississippi  River  (Clear- 

water, Minn.). 

25.  Mississippi    River    (Dee 

Moines  Rapids). 

26.  Mississippi    River    (Des 

Moines  Rapids  at  Keo- 
kuk, Iowa). 


27.  Mississippi  River  (Grand 

Rapids,  Minn.). 

28.  Mississippi  River  (Little 

Falls,  Minn.)- 

29.  Mississippi  River  (Min- 

neapolis, Minn.,  to 
Coon  Rapids). 

30.  Mississippi  River  (Min- 

neapolis to  St.  Paul). 
Commission  to  report 
concerning  use  of  sur- 
plus water  flowing  over 
Government  dams. 

31.  Mississippi  River  (Mon- 

tlcello,  Minn.). 


(in 


Name  of  grantee,  etc. 


Morrison  &  Haines. 


32.  Mississippi     River 
Morrison  Co.). 


83.  Mississippi    River    (Ot- 
sego,   Minn.,    totween  . 
Wright  and  Sherburne  I 
counties).  ' 

34  Mississippi  River  (Rock 
Island;  111.). « 

35.  Mississippi  River  (Rook 

Island  Rapids,  tatween 
Davenport  and  Le 
Claire,  Iowa). 

36.  Mississippi   River   (Sauk 

Rapids,8t.Cloud,Minn.) 

37.  Mississippi  River  (village 

of  Sauk  Rapids,  Minn.;. 

38.  Mississippi    River   (Sauk 

Rapids,  between  village 
of  Sauk  Rapids  and  St. 
Cloud,  Minn.). 

39.  Mississippi    River     (l>e- 

tween  Stearns  and 
Sherburne  counties, 
Minn.,  at  Augusta). 

40.  Mississippi    River    (Wa- 

tab,  Minn.). 

41.  Missouri     River     (Fort 

Benton,  Mont.,  some- 
where within  a  distance 
of  30  miles  above). 


The    Mississippi    River 
Tower  Co. 


The  Pike  Rapids  Power 
Co. 


Minnesota     Power 
'    Trolley  Co. 


and 


Davenport  Water  Power 
Co. 

St.  Cloud  Water  Power  A* 
Mill  Co. 

Sauk  Ktipids  Water  Power 
Co. 

Sauk  Rapids  Manufactur- 
ing Co. 


Date  of  Con- 
gressional act. 


Mississippi  Water  Power 
and  Boom  Co. 

The     Mississippi     River 
Power  Co. 

Des  Moines  Rapids  Power 
Co. 

[Keokuk    and    Hamilton 
|    Water  Power  Co. 


Grand      Rapids      Water 
Power  and  Boom  Co. 

Little  Falls  Water  Power 
Co. 

I  Twin  City  Rapid  Transit 
Co. 


The    St.    Cloud 
Power  Co. 


Fleet  ric 


Watab  Rapids  Power  Co. . 

Missouri  River  Improve- 
ment Co. 


June  4,1906 
Apr.  15,1886 
f  J  une  14,1906 
Marr  2,1907 
Feb.  24,1894 
Feb.  8, 1901 
Feb.  26,1904 
Feb.  9,1905 
Fob.  27,1899 
Feb.  27,1900 
July  3,1886 
Mar.  5,1898 
Apr.  12,1900 
June  25,1906 


June  14,1906 
Mar.  2,1907 
June  4, 1906 
Mar.  2,1907 
Mar.  12,1904 
Mar.  22,1906 


Apr. 
Feb. 
July 


5,1904 
5,1907 
5,1884 


Feb.  26,1904 
Mar.  2,1907 
Feb.  20,1905 


Reference  to  volume  arid 
page  of  United  States 
Statutes  at  Large. 


Vol.  34,  p.  210.    (Public,  No. 

194.) 
Vol.  24,  p.  12. 

Vol.  34,  p.  266.    (Public,  No. 

231.) 
Vol.  34,  p.  1235.   (Public.  No. 

205.) 
Vol.  28,  p.  38,    (Public,  No. 

28.) 
Vol.  31,  p.  764.     (Public,  No. 

43.) 
Vol.  33,  p.  56.    (Public,  No. 

32.) 
Vol.  33,  p.  712.     ( Public,  No. 

65.) 
Vol.  30,  p.  904.    (Public.  No. 

80.) 
Vol.  31,  p.  33.    (Public  No. 

26.) 
Vol.  24,  p.  123. 

Vol.  30,  p. 253.    (Public  No. 

28.) 
Vol.  31,  p.  75.    (Public.  No. 

67.) 
Vol.  34,  p.  406.     (Public  No. 

282.) 


Vol.  3<  p.  264.    (Public  No. 

229.) 
Vol. 34, p.  1235.    (Public  No. 

204.) 
Vol.  34,  p.  209.     (Public  No. 

193.) 
Vol.    34,   p.    1219.     (Public, 

No.  179.) 
Vol.  33,  p.  66.    (Public,  No. 

47.) 
Vol.  34,  p.  84.    (Public,  No. 

63.) 


Vol.  33,  p.  158.    (  Public,  No. 

82.) 
Vol.  34,  p.  870.      ( Public,  N o. 

56.) 
Vol.  23,  p.  154. 


Vol.  33,  p.  52. 

28.) 
Vol.    34,    p.    1058. 

No.  164.) 


(Public,  No. 
(Public. 


Tune  28,1006 

Apr.  23,1904 
Feb.  20,1907 


Vol.  33,  p.  T2S&. 
83.) 


Vol.  34,  p.  537. 
315.) 


(Public,  No. 


( Public,  No. 


Vol.  33,  p.  295.  ( Public,  No. 

151.) 

Vol.  34,  p.  912.  ( Public  No. 

98.) 


«  Dam  authorized  in  1837  by  charter  of  State  of  Illinois  to  private  parties;  charter  extended  by  8tate  In 
1839.  Developed  by  Moline  Water  Power  Co.  et  al.  Further  developed  by  Ordnance  Department, 
V.  8.  Army,  under  authority  of  acts  of  Congress  of  Apr.  19,  18<>4  (vol.  13,  p.  50),  and  June  27,  1866  (vol. 


14,  pp.  75  ami  76)'.  See  also  in  this  connection  joint  resolutions  of  Congress  of  Mar.  2,  1867  (vol.  14,  p. 
573),  and  Mar.  3,  1877  (vol.  19,  p.  410),  act  of  Congress  of  Mar.  3.  1879  (vol.  JO,  p.  387,  first  paragraph), 
and  joint  resolution  of  Congress  of  June  20,  1879  (vol.  21,  p.  51;.  For  history  of  operations  by  Ordnance 
Department  concerning  the  development  of  this  water  power  see  "A  history  of  the  Hock  island  Arse- 
nal," etc.,  1877,  published  by  the  Ordnance  Department,  U.  8.  Army. 
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Abstract  of  legislation  enacted  by  Congress  in  relation  to  the  construction  of  power  darns,  etc., 
in  the  navigable  waters  of  the  Unitea  States  between  1789  and  December  6,  1908 — Oont  *d 


Location  of  dam,  etc. 


70.  Savannah  River,  Oa.  and 

8.  C.  (Trotters shoals). 

71.  Savannah  River,  Oa.  and 

8.  C.  (Turner  shoals). 

72.  Spokane   River,    Wash. 

Under  Department  of 
the  Interior. 

73.  Tennessee    River,    Ala. 

iEik  River  shoals  to 
"lorenee). 

74.  Tennessee    River,    Ala. 

(Ualos  bar.  near  Scott 
Point).  The  provi- 
sions of  the  last  two 
acts  cited  are  merely 
appropriations  forcer- 
tain  work  assumed  by 
the  General  Govern- 
ment. 

75.  Tennessee    River,    Ala. 

(Muscle  shoals). 


76.  Tennessee    River,    Ala. 
(Muscle  shoals). 


Tugaloo    River    (Hattons 
Ford).    8ee  Savannah 


77. 


River  (67),  supra. 
"  '     *    Hive *- 


Wabash  River  or  tribu- 
taries 111.  (above  Grand 
Rapids  dam).  To 
draw  water  by  canal, 
flume,  or  race. 

78.  White  River.  Ark.  (Lock  , 

and  Dam  No.  1).    For  I 
canals,  power  stations, 
etc.  I 

79.  White       River,       Ark.  , 

(above  I^ock  No.  8). 


Name  of  grantee,  etc. 


Date  of  Con- 
gressional act. 


Hugh  MacRae  Co 

Anderson  Guaranty  and 

Trust  Co. 
Private  parties 


Report  by  a  Board  of  En- 
gineers called  for. 


City  of  Chattanooga  etc.. 
and  Chattanooga  and 
Tennessee  River  Power 
Co. 


General  authority  for  con- 
struction of  dams. 


Muscle  Shoals  Power  Co.. 


Reference   to   volume   and 
States 


page    of    United 
Statutes  at  Large 


Mount  Carmel    Develop- 
ment Co. 


Mar.    2,1907  j 

«° i 

Mar.    3,1905  | 
Mar.    2,1907 

Apr.  20,1904  < 

Jan.     7,1905  ! 
I 
Mar.    3,1905 

Mar.    2,1907  ; 

Mar.  0,1906 
Mar.  2,1907  j 
Mar.  3,1899  | 
June  6, 1900  ! 
Mar.  1,1901  ; 
Feb.  18,1903 


p.   1241.    (Public, 

No.  215.) 
Vol.    34,   p.    1289.     (Public. 

No.  209J 
Vol.   33,   p.    1006.    (Public, 

No.  173.) 

Vol.   34.   p.    1094.    (Public, 
No.  168,  p.  23,  par.  6.) 

Vol.  33,  p.  309.     (  Public,  No. 

109.) 
Vol.  33,  p.  603.     (Public,  No. 

6.) 
Vol.   33,    p.    1133.     (Public, 

No.  215,  p.  19,  par.  5.) 
Vol.   34.   p.    1093.     (Public, 

No.  168,  p.  23,  par.  4.) 

Vol.  34,  p.  52.    (Public,  No. 

36.) 
Vol.   34,    p.    1004.     (Public, 

No.  168,  p.  23,  par.  5.) 
Vol.   30.   p.   135L    <P  ' 

No.  201.) 


Feb.  14,1889 
Feb.  12,1901 
Batesville  Power  Co June  28, 1900 


J.  A.  Omberg,  jr June  29,1906  ; 


1351.    (Public, 


Vol.  31,  p.  274. 

151.) 
Vol.  31,  p  846. 

108.) 
Vol.  32,  p.  839. 

W.) 


Vol.  25,  p.  67a 
Vol.  31,  p.  785. 


(Public,  No. 
(Public,  No. 
(Public,  No. 


Vol.  34,  p.  536.    (Public  No. 
313.) 


Vol.  34,  p.  628.    (Public,  No. 
368.) 


(1) 


June  21, 1906. 
Vol.  34,  p.  3«6. 

(II.  R.  8428.1 
(Public,       No. 
262.1 


Dams. 

Regu  I  a  1 1  o  n  s 
for  constructing, 
over  navigable 
waters. 


Approval  of 
Sorri'tary  of  War 
and  Chh-f  of  Kn- 
ginpers. 

Changes. 


Chap.  3508.  -An  Act  To  rogulato  the  construction  of  dams  acmes 
navigable  waters. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled,  That 
when,  hereafter,  authority  is  granted  by  Congress  to 
any  persons  to  construct  and  maintain  a  dam  for  water 
power  or  other  purposes  across  any  of  the  navigable  waters 
of  the  United  States,  such  dams  [sic]  shall  not  be  built 
or  commenced  until  the  plans  and  specifications  for  its 
construction,  together  with  such  drawings  of  the  pro- 
posed construction  and  such  map  of  the  proposed  location 
as  may  be  required  for  a  full  understanding  of  the  sub- 
ject, have  been  submitted  to  the  Secretary  of  War  and 
Chief  of  Engineers  for  their  approval,  or  until  they  shall 
have  approved  such  plans  and  specifications  and  the  loca- 
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provisions  of  this  Act,  shall  be  deemed  guilty  of  a  viola- 
tion of  this  Act,  and  any  persons  who  shall  be  guilty  of  a 
violation  of  this  Act  shall  be  deemed  guilty  of  a  misde- 
meanor and  on  conviction  thereof  shall  be  punished  by  a 
fine  not  exceeding  five  thousand  dollars,  ana  every  month 
such  persons  shall  remain  in  default  shall  be  deemed  a 
new  offense  and  subject  such  persons  to  additional  penal- 
ties therefor;  and  in  addition  to  the  penalties  above  de- 
scribed the  Secretary  of  War  and  the  Chief  of  Engineers 
may,  upon  refusal  of  the  persons  owning  or  controlling 
any  such  dam  and  accessory  works  to  comply  with  any 
lawful  order  issued  by  the  Secretary  of  War  or  Chief  of 
Removal,  etc.  Engineers  in  regard  thereto,  cause  the  removal  of  such 
dam  and  accessory  works  as  an  obstruction  to  navigation 
at  the  expense  of  the  persons  owning  or  controlling  such 
dam,  and  suit  for  sucli  expense  may  be  brought  in  the 
name  of  the  United  States  against  such  persons,  and  re- 
covery had  for  such  expense  in  any  court  of  competent 
jurisdiction;  and  the  removal  of  any  structures  erected  or 
maintained  in  violation  of  the  provisions  of  this  Act  or 
the  order  or  direction  of  the  Secretary  of  War  or  Chief 
of  Engineers  made  in  pursuance  thereof  may  be  enforced 
by  injunction,  mandamus,  or  other  summary  process, 
upon  application  to  the  circuit  court  in  the  district  in 
wnich  such  structure  may,  in  whole  or  in  part,  exist,  and 
proper  proceedings  to  this  end  may  be  instituted  under 
the  direction  of  the  Attorney-General  of  the  United 
States  at  the  request  of  the  Chief  of  Engineers  or  the  Sec- 
Lit  Ration,  retary  of  War;  and  in  case  of  any  litigation  arising  from 
any  obstruction  or  alleged  obstruction  to  navigation  cre- 
ated by  the  construction  of  any  dam  under  this  Act,  the 
cause  or  auestion  arising  may  be  tried  before  the  circuit 
court  of  trie  United  States  in  any  district  in  which  any 
portion  of  said  obstruction  or  dam  touches. 
stnictlonV'  c°n~  ^Kc*  **•  T'm*  whenever  Congress  shall  hereafter  by  law 
authorize  the  construction  of  any  dam  across  any  of  the 
navigable  waters  of  the  United  States,  and  no  time  for 
the  commencement  and  completion  of  such  dam  is  named 
in  said  Act,  the  authority  thereby  granted  shall  cease  and 
be  null  and  void  unless  the  actual  construction  of  the  dam 
authorized  in  such  \ct  be  commenced  within  one  year 
and  completed  witnin  three  years  from  the  date  of  the 
passage  of  such  Act. 

rt"^wm"i!f<T'  ^E.C*  7-  That  ^10  "p'1*-  to  a'ter»  amen<*,  or  repeal  this 
Act  is  hereby  expressly  reserved  as  to  any  and  all  dams 
which  may  be  constructed  in  accordance  with  the  pro- 
visions of  this  Act,  and  the  United  States  shall  incur  no 
liability  for  the  alteration,  amendment,  or  repeal  thereof 
to  the  owner  or  owners  or  any  other  persons  interested 
in  any  dam  which  shall  have  been  constructed  in  accord- 
ance with  its  provisions. 

••  persons!  "K  of  Sec-  ,s-  That  l'10  wor(l  "  persons"  as  used  in  this  Act 
shall  be  construed  to  import  both  the  singular  and  the 
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(3) 

Chap.  1192.— An  Act  To  authorize  J.  F.  Andrews,  J.  W.  Jourdan,  their    Feb.  26. 1907. 
heirs,  representatives,  associates,  and  assigns,  to  construct  dams  and    YoL  3  '  p>  m' 
power  stations  on  Bear  River,  on  the  southeast  quarter  of  section  thirty-    p.  R.  21194.] 
one,  township  five,  range  eleven,  in  Tishomingo  County,  Mississippi.     i1l1?obI10'  No* 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled,  That   BewrRiw.  wa 
J.  F.  Andrews,  J.  W.  Jourdan,  their  heirs,  representa-etki.  "may  Mo- 
tives,   associates,    and    assigns    may    hereafter   erect,  L^^  tLS»£ 
maintain,  and  use  a  dam  or  dams  in  or  across  the  Beargjngo'  county 
River,  in  the  State  of  Mississippi,  at  such  points  on  the    M* 
southeast  quarter  of  section  tnirty-one,  township  five, 
range  eleven,  in  Tishomingo  County,  Mississippi,  as  they 
may  elect,  for  the  purpose  of  erecting,  operating,  and 
maintaining  power  stations,  and   to  maintain  inlet  and 
outlet  races  or  canals,  and  to  make  such  other  improve- 
ments on  Bear  River  as  may  be  necessary  for  the  develop- 
ment of  water  power  and  the  transmission  of  the  same, 
in  accordance  with  the  provisions  of  the  Act  of  Congress 
entitled  "An  Act  to  regulate  the  construction  of  dams   voi.34,p..m 
across  navigable  waters,"  approved  June  twenty-first, 
nineteen  hundred  and  six:  Provided,  That  this  Act  shall    (^trSt'ion 
in  no  manner  interfere  with  or  impair  the  rights  of  any 
person,  company,  or  corporation  heretofore  authorized  bv 
Congress  to  erect  a  dam  or  other  structure  for  the  devel- 
opment of  water  power  on  Bear  River. 

Sec.  2.  That  trie  right  to  alter,  amend,  or  repeal  this 
Act  is  expressly  reserved. 

Approved,  February  25,  1907. 


Amendment. 


(4) 

Chap.  91. — An  Act  To  authorize  T.  H.  Frlel  or  assigns  to  con-     March   16, 

struct  a  dam  across  Mulberry  Fork  of  the  Black  Warrior  River.  J??8-    «„„,„, 

[II.  B.  16746.] 

Be  it  enacted  by  the  Senate  and  House  of  Representa-  59I]Publlc»  No- 
fives  of  the  United  States  of  America  in  Congress  assem-     Vol.  35,  p.  45. 
Med,  That  T.  H.  Friel  or  assigns  be,  and  they  are  hereby,  F(Jfku  of] }  %\£c £ 
authorized  to  construct,  maintain,  and  operate  a  dam  warrior  River, 
across  the  Mulberry  Fork  of  the  Black  Warrior  River,     t.  h.  Friei 
at  a  point  within  ten  miles  north  and  within  two  miles  "^^tioii. 
south  of  its  junction  with  the  Sipsey  Fork,  in  Walker 
County,  in  the  State  of  Alabama,  in  accordance  with  the 
provisions  of  the  Act  entitled  "An  Act  to  regulate  the  3^° l  •  3  4  •  p- 
construction  of  dams  across  navigable  waters,"  approved 
June  twenty-first,  nineteen  hundred  and  six. 

Sec.  2.  That  the  right  to  alter,  amend,  or  repeal  this    Amendment. 
Act  is  hereby  expressly  reserved. 

Approved,  March  16,  1908. 


604 


REPORT   OF  THE  INLAND  WATERWAYS  COMMISSION 


Proviso. 
Damages. 


navigation  of  Bear  River  demands  it,  to  construct,  main- 
tain, and  operate,  in  connection  with  any  dam  or  other 
works  built  under  the  provisions  of  this  Act,  suitable 
lock  or  locks  or  any  other  structures  for  navigation  pur- 
poses, and  at  all  times  to  control  such  dam  or  dams  or 
other  structures,  and  the  level  of  the  pool  caused  by  such 
dam  or  dams,  to  such  an  extent  as  may  be  necessary  to 
provide  facilities  for  navigation;  and  whenever  Congress 
shall  authorize  the  construction  of  such  lock  or  other 
structures,  the  person,  company,  or  corporation  owning 
and  controlling  such  dam  or  dams  or  other  structures 
shall  convey  to  the  United  States,  under  such  terms  as 
Congress  shall  prescribe,  titles  to  such  land  as  may  be 
required  for  the  use  of  such  lock  and  approaches,  and  in 
addition  thereto  shall  grant  to  the  United  States,  free 
of  cost,  the  free  use  of  water  power  for  building  and  op- 
erating such  constructions:  Provided,  also,  That  the  per- 
son, company,  or  corporation  building,  maintaining,  or 
operating  any  dam  or  dams  or  other  structures  under  the 
provisions  of  this  Act  shall  be  liable  for  any  damage  that 
may  be  inflicted  thereby  upon  private  property,  either 
by  overflow  or  otherwise,  and  the  nearest  State"  or  Fed- 
eral court  shall  have  jurisdiction  to  hear  suits  to  deter- 
mine the  amount  of  compensation  for  alleged  damage. 
The  person,  company,  or  corporation  owning  or  operating 
any  such  dam  shall  maintain,  at  their  own  expense,  such 
lights  and  other  signals  thereon  and  such  nshways  as 
the  Secretary  of  Commerce  and  Labor  shall  prescribe. 

Sec.  4.  Tliat  all  the  rights  acquired  under  this  Act 
shall  cease  and  be  determined  if  the  person,  company,  or 
corporation  acquiring  such  right  shall  at  any  time  fail  to 
comply  with  any  of  the  provisions  or  requirements  of  this 
Act,  or  with  any  of  the  stipulations  that  may  be  prescribed 
Timo  of  con-bv  the  Chief  of  Engineers  and  the  Secretarv  of  War,  or 

struct  ion.  .  *  °  .  •  •    .1        .        » '• 

in  case  a  person,  company,  or  corporation  authorized  by 
the  laws  of  the  State  of  Mississippi  to  erect  and  maintain 
a  dam  and  improvements  as  contemplated  bv  this  Act 
shall  fail  to  begin  the  erection  of  said  dam  and  improve- 
ments within  one  year  after  being  so  authorized  and  shall 
fail  to  complete  the  same  within  tliree  years  after  obtain- 
ing such  authority. 
Prior  rights  not  Sec.  5.  That  the  provisions  of  this  Act  shall  in  no  man- 
ner interfere  with  or  impair  the  rights  of  any  'person, 
company,  or  corporation  heretofore  authorized  by  Con- 
gress to  erect  a  dam  or  other  structures  for  the  develop- 
ment of  water  power  on  the  Tennessee  River. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this 
Act  is  expressly  reserved. 

Approved,  April  23,  1906. 


Lights,  etc 


Fish  ways. 


Forfeiture. 


anYcted. 


A  mend  men  t. 
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Chap.  77.— An  Act  To  authorize  A.   J.   Smith  and  his  asso-     March     10, 
ciates  to  erect  a  dam  across  the  Choctawhatchee  River  in  Dale  19r  jj  R  6195  , 

County,  Alabama. — 

[Public.    No. 
47.] 

Be  it  enacted  by  the  Senate  and  House  of  Representa-    vol.  35,  p.  40. 
tives  of  the  United  States  of  America  in  Congress  assem- 
bled. That  Andrew  J.  Smith  and  his  associates,  their  ch^M™h&t~ 
successors  and  assigns,  be,  and  they  are  hereby,  author-     Andrew    j. 
ized  to  construct,  maintain,  and  operate  a  dam  across  maythdam!    al' 
the  Choctawhatchee  River  about  one-eighth  of  a  mile    LocatIon 
below  or  west  of  the  bridge  across  said  river  on  the  road 
known  as  the  Newton  and  Ozark  public  road,  in  Dale 
County,  in  the  State  of  Alabama,  in  accordance  with  the 
provisions  of  the  Act  entitled  "An  Act  to  regulate  the  38 v  ° !  •  ;i4»  p 
construction  of  dams  across  navigable  waters,"  approved 
June  twenty-first,  nineteen  hundred  and  six. 

Sec.  2.  That  the  right  to  alter,  amend,  or  repeal  this    Amendment. 
Act  is  hereby  expressly  reserved. 

Approved,  March  10,  1908. 


(8)      ' 

Chap.  2438. — An  Act  To  authorize  the  construction  of  dams  and    May  9,100c.- 
power  stations  on  the  Coosa  River  at  Lock  Two,  Alabama.  Vol.  34,  p.  m. 

[H.  R.  15334.1 
[Public,   No. 
150 1 

Be  it  enacted  by  the  Senate  and  House  of  Representa- 
tives of  the  United  States  of  America  in  Congress  assem- 
bled, That  any  riparian  owner,  whether  person,  company,  Coosa  River, 
or  corporation  having  authority  therefor  under  the  laws  A1Right  to  dam, 
of  the  State  of  Alabama  may  hereafter  erect,  maintain,  ^°e^rLock2' 
and  use  a  dam  or  dams  in  or  across  the  Coosa  River,  in 
the  State  of  Alabama,  at  such  points  at  or  near  Lock 
Two  as  they  may  elect  and  the  Secretary  of  War  may  ap- 
prove, between  .a  point  on  the  eastern  side  of  the  river  Location, 
m  the  abandoned  portion  thereof  at  a  point  below  the 
United  States  Government  dam  at  Lock  Two  and  above 
the  navigable  portion  of  the  river  between  Locks  Two 
and  Three,  for  the  purpose  of  erecting,  operating,  and 
maintaining  power  stations  and  to  maintain  inlet  and 
outlet  races  or  canals  and  to  make  such  other  improve- 
ments on  the  eastern  bank  of  the  Coosa  River  between 
the  two  points  above  mentioned  as  may  be  necessary  for 
the  development  of  water  power  and  the  transmission  of 
the  same,  subject  always  to  the  provisions  and  require- 
ments of  this  Act  and  to  such  conditions  and  stipulations 
as  may  be  imposed  by  the  Chief  of  Engineers  and  the 
Secretary  of  War  for  the  protection  of  navigation  and  the 
property  and  other  interests  of  the  United  States. 

Sec.  2.  That  detailed  plans  for  the  construction  and  Secretary  or 
operation  of  a  dam  or  dams  and  other  appurtenant  andpia^iB,etcapprox< 
necessary  works  shall  be  submitted  by  the  person,  com- 
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[H  R.  16051.] a  corporation  organized  under  the  laws  of  the  State  of  Alabama, 

— - — -  to  construct  a  dam  across  the  Cahaba  River,  In  said  State,  at  or 

[Public,  No.near  centervllle,  Alabama. 

Vol.  35,  p.  37. 

Be  it  enacted  by  the  Senate  and  House  of  Representa- 
tives of  the  United  States  of  America  in  Congress  assem- 
Rive?  h  a  b  a  bled.  That  the  Cahaba  Power  Company,  a  corporation 
cea  h  a  b  a  organized  under  the  laws  of  Alabama,  its  successors  and 
pany^maydam,118^^118?  ^  an(*  they  are  hereby,  authorized  to  construct, 
at  centerviiiei  maintain,  and  operate  a  dam  across  the  Cahaba  River 
Aa*  at  Centerville,  in  the  State  of  Alabama,  in  accordance 

'shq.°1'  34,  p*  w^h  *'le  provisions  of  the  Act  entitled  "An  Act  to  reg- 
ulate the  construction  of  dams  across  navigable  waters," 
approved  June  twenty-first,  nineteen  hundred  and  six. 
Amendment.      gEC   2.  That  the  right  to  alter,  amend,  or  repeal  this 
Act  is  hereby  expressly  reserved. 
Approved,  March  6,  1908. 


(6) 

VoTaVpJiOB.       Chap-  1367.— An  Act  Authorizing  the  Choctawhatchee  Power  Com- 
'         '    pany  to  erect  a  dam  in  Dale  County,  Alabama. 


[H.  R.  14808.1 


84.)  '  ~w     Be  it  enacted  by  the  Senate  and  House  of  Representatives 

haujheeRhrei-7  '°f  ^e  United  States  of  America  in  Congress  assembled,  That 

choctaw-the    Choctawhatchee    Power    Company,  its    successors 

company  mTyand  assigns,  be.  and    is    hereby,   authorized    to  erect, 

ton?A?a*r  New"  build,  have,  ana  maintain  a  steel  and  concrete  dam,  or 

dam  of  other  material,  on  the  Choctawhatchee  River  at 

a  point  above  the  Atlantic  Coast  Line  Railroad  bridge 

near  Newton,  on  said  river  and  in  Dale  County,  Alabama: 

secretary  Ot^rov^e(^>  That  the  j)lans  of  said  dam  shall  be  submitted 

war  to  approve  to  and  be  approved  by  the  Chief  of  Engineers  and  the 

p    i, etc.  Secretary  of  War  before  construction  is  commenced;   and 

the  Secretary  of  War  may  at  any  time  require  and  enforce, 

at  the  expense  of  the  owners,  such  modifications  in  the 

construction  of  said  dam  as  he  may  deem  advisable  in  the 

interests   of   navigation:     Provided  further,   That    there 

shall  be  placed  and  maintained  in  connection  with  said 

sluiceway.       (|am  a  sluiCeway  so  arranged  as  to  permit  logs,  timber, 

and  lumber  to  pass  around,  through,  or  over  said  dam 

without  unreasonable  delay  or  hindrance  and  without  toll 

Finhwayii.        or  cliar^os;   and  suitable  fish  ways,  to  be  approved  by  the 

United  States  Fish  Commission,  snail  be  constructed  and 

maintained  on  said  dam. 

pJti'm.  °f  cmu"     8ec\  2.  That  this  Act  shall  be  null  and  void  unless  the 

dam  herein  authorized  is  commenced  within  one  year  and 

completed  within  three  years  from  the  date  hereof. 

Amendment.        j^ec.  3.  That  the  right  to  amend  or  repeal  this  Act  is 

hereby  expressly  reserved. 

Approved,  April  5,  1906. 
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-in*  laTjrt-iu*  p»:rui:n  :c  iht*  rrr«*r  'iirtw^ii  Li^.k*  Twu 
toiii  T!i-r*i*.  ?:-c  *iiii*  ,5iir[»«#*'  :€  i*r>H»i:ir»r  oo^T^uimr  *n«i 
^:i..r  "A.'r.iryr  -•;**r-*r  *Tiit.iii:ti*»  AJiif  *♦*;  majii'ukiii  inii*^  vnA 
j;"i»*n  ru*.»**4  x  'iLnitii*  t*iii  I.:-  zntkt*  *?H!ii  xhi*r  jzipr'.^t*- 
nt*n"^  :r  va*  ^u*n#*r!L  titnj:  :c  -lin*  C»;«:t*tfc  ii"r*r  "i»*r:iir»*i«i 
"uit*  -,v.  >.mri*  \rx.T*  2ii*ma:ci*ii  i«  iiaj  h»*  z**'***iizj  for 
"uii*  t»*'T*uxtin*Ti-   x'  T^tr^r  *:«:v»*r  :Uii*  rJif*  "rrt^^c-iisfu-.c.  <%t 

"ill*    *1L1H*     *H>.{i*i'.r,    UTTLJ*  -..    "ill*   "n^iHi-Ci*  :LZii  r*i".iir»**' 

2n*n"c?  x  lii^t  A'Ti  kiiit  v.-  *«iVii  •".»:tiii,nu;c4*  ;lqi£  *riipnlaniiii» 
it*  2i:tj  i»*  xici:«4*ii  "irj  in**  fjtiirf  -;f  Eoinnt*i*c»  -imi  r&& 
S*i!r»rjir7-  x  ^Ttr  f-x  ~Ji**  pi^x^^tni'.iL  :f  ^t*xiCT.nii;ti  ixuf  i&it 

r^ll     1      VlAZ  «i*rAai*ii    CiaUft  5X    "±1*     '.iJtHs^nni'.tlBX     :V2lf  _*wr«ar-        .1 


608  REPORT  OF  THE   INLAND   WATERWAYS   COMMISSION 

pany,  or  corporation  desiring  to  construct  the  same  to 
the  Chief  of  Engineers  and  the  Secretary  of  War,  with  a 
map  showing  the  location  of  such  dam  or  other  structures, 
with  such  topographical  and  hydrographic  data  as  may 
be  necessary  for  a  satisfactory  understanding  of  the  same, 
which  must  be  approved  by  the  Chief  of  Engineers  ana 
the  Secretary  of  War  before  work  can  be  commenced  on 
said  dam  or  dams  or  other  structures ;  and  after  such  ap- 
proval of  said  plans,  no  deviation  whatsoever  therefrom 
shall  be  made  without  first  obtaining  the  approval  of 
uiwbstrijctedthe  Chief  of  Engineers  and  the  Secretary  of  War:  Pro- 
n*R&trict«i  use^^'  That  the  constructions  hereby  authorized  do  not  in- 
of  wiuer.  B  terfere  with  the  navigation  of  the  Coosa  River:  And  pro- 
vided  further t  That  said  dam  or  dams  and  works  shall  be 
limited  only  to  the  use  of  the  surplus  water  of  the  river. 
not  required  for  the  navigation  of  the  Coosa  River,  ana 
that  no  structures  shall  be  built  and  no  operations  con- 
ducted by  those  availing  themselves  of  the  provisions  of 
this  Act  which  shall  injure  or  interfere  with  the  navigation 
of  said  river  or  impair  the  usefulness  of  any  improvement 
made  by  the  Government  in  the  interest  of  navigation. 
Locks,  etc.  gEC  3    rphat  tho  Government  of  the  United  States  re- 

serves the  right,  at  any  time  that  the  improvement  of  the 
navigation  of  tne  Coosa  River  demands  it.  to  construct, 
maintain,  and  operate,  in  connection  witn  any  dam  or 
other  works  built  under  the  provisions  of  this  Act,  suitable 
lock  or  locks  or  any  other  structures  for  navigation  pur- 
poses, and  at  all  times  to  control  such  dam  or  dams  or 
other  structures,  and  the  level  of  the  pool  caused  by  such 
dam  or  dams,  to  such  an  extent  as  may  be  necessary  to 
conveyance  of  provide  facilities  for  navigation;  and  wnenever  Congress 
M'  shall  authorize  the  construction  of  such  lock  or  other 

structures,  the  person,  company,  or  corporation  owning 
and  controlling  such  dam  or  dams  or  other  structures 
shall  convey  to  the  United  States,  under  such  terms  as 
Congress  shall  prescribe,  titles  to  such  land  as  may  be 
required  for  the  use  of  such  lock  and  approaches,  and  in 
addition  thereto  shall  grant  to  the  United  States,  free  of 
cost,  the  free  use  of  water  power  for  building  and  operat- 
Damagc*.  jn^  mc\x  constructions:  Proxrided  afoo,  That  the  person, 
company,  or  corporation  building,  maintaining,  or  oper- 
ating any  dam  or  dams  or  other  structures  under  the  pro- 
visions of  this  Act  shall  be  liable  for  any  damage  that 
may  be  inflicted  thereby  upon  private  property,  either  by 
overflow  or  otherwise,  in  a  court  of  comj>etent  jurisdic- 
tion!7 tormv  tion:  Provided  further,  That  any  injury  or  damage  to  the 
navigable  capacity  of  the  Coosa  River,  or  to  the  works 
of  improvement  of  the  United  States  in  the  said  river 
which  may  result  from  the  construction  of  the  dam  and 
other  works  herein  authorized,  or  any  alteration,  enlarge- 
ment, or  change  in  said  works  of  improvement  which  may, 
in  the  judgment  of  the  Secretary  of  War,  be  made  neces- 
sary by  the  construction  of  said  dam  and  other  works,  shall 
be  made  good  and  completed  at  once  by  those  availing 


Lf-.:  "ij*  fM->r,  ■■■£  lb*-  *v-cfc  so  r^xircii  *c*II  he  p*ai  tj  ttfte 

i~tr_  v**  "itf'jr  i^cr*  or  :t-*-£z3^  *Ci"i  so*  siWTir*  fini*  wkTmwj;    ^?»«  -  »  ? 

"  '.t'-t*-  :>*:?» "ATT  o<?  Wat  for  fibc*  paTnjwiis  *o€  fiSwr  'x-tstts 
:■■?  *;ti.-:  TF-.ri  *ii-fcii  S*  +i**%tjj>A  *Ei&  !iWi  wish,  w*  S»wr*~ 
~.urj  \i  ~F*hz  \*i:&t  ajit  fctT*nifcU235'  *^A^"  h*  fiAk«i  -*rf  fit* 

zorL-u-.c   .T^".!.r.:r    r  operarizg'  any  -nrf-.  .laci  *&&[[  m*ai- 

:•.:.-_.:.;■*  tt-,1  tr.j  -.f  ihh:  prr.Tasi-jB»  «or  rwr^nreaKis*  ^ 
-/...-  A",    vc  "«-.-,^  tcj  :?  -.i*  ^:fprLA*i:t^*  -»Ltr,  iiat  b^-  pr»^ 

frr*utr:iiiL. 

*.  .:•  A  \~  *ii.Lxl  i±L.  ''j  h#2Z&  "ij*  *nwia:.c  -\t  *&iti  'Iaei  *qk! 
..v.:*:-.  *r*r-"j*tii*  irinfi in,  tr^v  T*Art  *fti»r  fc^in^  ««>  *rj;nfci:ri»HiI 
lj-  :  -;.^  f. til  ^j  ^:tni»«'jrti»:  fiufr  s*xafr  wiriiin.  :rre  j<**r%  *t&x 
.  m.~.i.7..T,£  ^"uib.  trsii jtiftj - 

r xj:   T ..  TTl*5  vTj^  prr>TMi jci$  .of  wl»  Aah  &&F  in  ruo  rc*B- ^%^J[ x'* 
z^.-z  ^l vrf.-*r%  tteuL  < ^r  rmpgiir  'ii*  rfeh.15*  ■  o€  *rrr  piecaiotL.  f.:»Hf- 
-  -it. 7.    :r  ''xrpcrrkrjijtL  hrfr>*tijf  jWr  Mttki^riztoi  "hr  Coc^r*s» 
-..    rr-^'.-:  i  :--fcd  ■:■?  ■:-j:b«  stirKHiinfs  for  tL*  1feTc11.j5Ka1sc.fi  «j€ 

ri.;    -.    Pi-ir.  -L*  riszr*  so  *kcr.  *m«wL  or  rep<*I  fifcas 
A",  j*  'Xnr^r^t-.T  r»s*»rTib-i-. 
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condition!,  modification  thereof  that  he  mav  deem  proper:  Provided. 
That  the  contracting  party  shall  furnish  all  materials,  or 
every  character,  and  pay  for  all  labor  required  in  the  con- 
struction of  said  dam  and  forebay,  which,  upon  comple- 
tion, shall  become  the  property  of  the  United  States,  tree 
of  all  costs,  claims,  or  charges  of  any  kind  whatsoever: 

na^itSnon  % °  Provided ,  further .  That  the  terms  of  this  Act  and  any 
stipulations  which  the  Secretary  of  War  may  deem  neces- 
sary to  safeguard  the  interests  of  navigation  and  other 
interests  of  the  United  States  shall  be  embodied  in  any 
contract  entered  into  as  aforesaid. 

ptetkn.  °f  w>m*  ^EC*  ?•  T^at  'k°  contracting  party  shall  begin  the  said 
work  within  two  years  from  the  passage  of  this  Act  and 
shall  complete  the  same  within  four  years  from  the  date 
of  commencing  construction,  and  the  Secretary  of  War 
may,  upon  reasonable  diligence  of  the  contracting  party 
being  snown,  extend  the  time  for  completion,  the  Gov- 
ernment reserving  the  right  to  commence  and  finish  the 
work,  if  deemed  advisable,  at  any  time  before  it  is  com- 
125Uuretooom"nienced  by  the  contracting  party;  or,  if  begun  and  not 

pe  '  carried  out  in  strict  conformity  to  the  directions  of  the 

Secretary  of  War,  the  Government  may  assume  the  com- 
pletion of  said  work  at  its  option,  the  cost  of  such  comple- 
swctary    of  ™on  ^°  ^e  Pa*^  ^v  *^e  contracting  party:  Provided,  That 

war^Vprovethe  Secretary  of  War  shall  determine  from  time  to  time 

the  work.  whether  the  work  is  being  properly  done. 

antedrftuw°  of     ^Ec#  <*•  That  in  consideration  of  the  completion  of  said 

water  power!  dam  and  forebay,  including  buttresses  and  gates,  free  of 
cost  to  the  Government,  the  contracting  party  is  hereby 
granted  such  rights  as  the  Government  possesses  to  use 
the  water  power  produced  by  said  dam  for  manufacturing 
and  other  industrial  purposes  for  a  period  of  ninety-nine 
Provuot.  years:  Provided,  That  the  plans  for  the  necessary  works 
*nB'  and  structures  to  utilize  said  water  power  shall  be  ap- 

proved by  the  Secretary  of  War:  Provided  further,  That 
the  right  is  reserved  to  the  United  States  to  construct, 
Lock.  maintain,  and  operate  a  lock  for  navigation  purposes  in 

connection  with  said  dam  and  forebay,  and  nothing  shall 
be  done  in  the  use  of  the  water  from  said  dam  or  other- 
wise to  interfere  with  or  in  any  way  impede  or  retard  the 
operation  of  said  lock  or  the  proper  and  complete  naviga- 
tion of  the  river  at  all  times,  nor  in  any  way  to  inter- 
fere with  the  use  and  control  of  the  same  by  the  United 
States  or  the  maintainanee  [#ic]  of  the  water  surface 
above  the  dam  at  the  established  pool  level;  and  the  Sec- 
ittKuiatioii*.  r(»tary  of  War  is  hereby  authorized  to  prescribe  regula- 
tions to  govern  the  use  of  the  said  water  power  and  the 
operations  of  the  plant  and  force  employed  in  connection 
therewith;  and  no  claim  shall  be  macle  against  the  United 
States  for  any  failure  of  water  power,  resulting  from  any 
Fr^.  imo  of  cause  whatsoever:  Provided  further,  That  the  contract- 

by^t'hf   ™u5lin£  Party  snal1  furnisn  t()  tne  United  States,  free  of  cost, 

statin.  such  electric  current  as  may  be  necessary  for  operating 

the  Government  lock,  in  case  the  same  shall  be  built,  and 
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Eooi- 


lighting  i*s  buildings  and  grounds:  Jlr«rf  pn/ridol  fur- 
t'*r.  That  the  contracting  party  may  have  ingress  and    fcgju  *f  ,a- 
egress  over  Government  lands  in  the  construction  and  *r***nrf  ****■*- 
•..peratior.  of  pknt. 

Sec.  4.  That  the  Secretary  of  War  may  require  the  con- 
tr*ctir4T  party  to  execute  a  bond,  with  proper  recurities. 
r.^rfore  the  commencement  of  the  work,  in  such  amount  as. 
h<-  may  con-ider  necessary,  to  insure  the  beginning,  prose- 
i-r.ioa.  and  completion  of  the  work  and  compliance  with 
•.he  term-  and  requirements  of  this  Actr  and  in  case  of 
f  iil  ;re  to  comply  with  the  requirements  of  .said  bond  the 
contracting  party  shall  forfeit  to  the  United  States  the 
:  mII  amount  thereof:  Prr/ridfd.  That  a  suitable  force  of 
in-r*v  tor-  shall  be  employed  on  the  work  by  the  Secretary 
of  *Var.  at  the  expense  of  the  United  States,  to  see  that 
the  :.!an.-  and  specifications  and  the  terms  and  require- 
:..-r.*-  of  the  Act  and  the  conditions  of  the  contract  are 
-•.-!■■  t;y  carried  out.  and  any  expense  incurred  by  the  ej^wm*. 
":^*e<:  St.iter  in  maintaining  said  inspectors  shaO  be  paid 
:r ,::.  ;*r.y  fund.-!  available  pertaining  to  the  appropriations 
r;..i  ie  Vr  Cor^rre^s  for  examinations,  surrey*,  and  contin- 
ue r.cie-  of  river*  and  harbors. 

*ec.  3.  That  Consxes.-?  re-serves  the  right  to  revoke  the    £**«***«  -* 


Fcr*ttar». 


rvr.t.*  &zj\. 


;~~U 


conferred  bv  this  Act:    but  in  thefe^* 


JNotUbl 


~v~.~  t  of  st:cn  revocation  the  United  States  shall  pray  to  the^Lnii^ 
'■o::T4ctins  party,  as  full  compensation,  th*  reasonable 
v.il-ie.  exclusive  of  any  franchise  that  may  be  required 
•;r.  ier  this  Act.  of  all  properties  erected  and  lands  pur- 
'  ha-ed  bv  them,  necessary  for  the  enjoyment  of  the  bene- 
:>.-  hereby  conferred,  such  value  to  "be  determined  by 
mutual  agreement  between  the  Secretary  of  War  and  tile 
owners  of  said  prope^tie^s.  and  in  case  tlley  can  not  agree. 
•her.  by  proceedings  in  condemnation,  to  be  instituted  in 
•he  proper  United  States  court:  Prr/ridtd.  That  to  insure 
compliance  with  the  terms  of  the  contract,  or  to  protect 
•h-  "interests  of  navigation  and  other  interests  of  the 
United  States,  the  Secretary  of  War  shall  have  power,  at 
time  before  or  after  tfie  completion  of  the  wort  to 
r  a  suspension  of  all  privileges  granted  by  this  Act. 
and  compliance  with  such  order  may  be  enforced  by  in- 
;  ;n-;tion  of  the  court  of  the  United  States  exercising  juris- 
diction  in  the  district  in  which  the  work  is  situated,  and 
proper  proceedings  to  this  end  shall  be  instituted  by  the 
Attorr.ey-Oeneraf  ujy>n  request  of  the  Secretary  of  "War. 

Sec.  h.  That  notning  in  this  Act  shall  be  construed  as 
:n  any  way  abridging  the  exclusive  jurisdiction  and  con- 
trol by  the"  United  States  over  the  Coosa  River,  and  of  any 
-rructures  therein,  nor  as  repealing  or  modifying  any  of 
•he  provisions  of  law  d/jw  existing  for  the  protection  of 
navigation. 

Approved.  June  4.  lf^>6. 


of 


or 
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(10) 

Mar.  4, 1907.         Chap.  2912. — An  Act  Permitting  the  erection  of  a  dam  across  Coosa 
Vol.  34,  p.  1288  River>  Alabama,  at  the  place  selected  for  Lock  Numbered  Twelve  on 

!s.  8526.]  said  river. 

Public,      No. 
•1  Be  it  enacted  by  the  Senate  and  House  of  Representatives 

of  the  United  States  of  America  in  Congress  assembled, 
.  coosa  uiveriThat  the  consent  of  Congress  is  hereby  granted  to  the 
Ala-  Alabama    Power    Company,    a    corporation    organized 

po  w?rbcaoI1ni*un^er  ^e  ^aws. °f  ^e  State  of  Alabama,  its  successors  and 
panymaydam.   assijjns,  to  build  a  dam,  of  such  heignt  as  the  Chief  of 
Engineers  and  the  Secretary  of  War  may  approve,  across 
the  Coosa  River,  in  Alabama,  at  the  place  selected  for 
Location.        the  location  of  Lock  and  Dam  Numbered  Twelve  on  said 
river,  as  located  in  the  survey  made  by  the  engineers  of 
the  United  States  of  the  Coosa  and  Alabama  rivers  in 
Georgia  and  Alabama,  in  compliance  with  the  require- 
voi.32,p.353.   ments  of  the  river  and  harbor  Act  approved  June  thir- 
teenth, nineteen  hundred  and  two,  for  the  development 
of  water  power,  and  such  works  and  structures  in  connec- 
tion therewith  as  may  be  necessary  or  convenient  in  the 
development  of  said  power  and  in  the  utilization  of  the 
secretary    o  t  Power  thereby  developed :   Provided,  That  plans  for  the 
wafToappro^e  construction  of  said  dam  and  appurtenant  works  shall  be 
plans,  etc.         submitted  to  and  approved  by  the  Chief  of  Engineers  and 
the  Secretary  of  War  before  the  commencement  of  the 
changes.        construction  of  the  same:    Provided  further,  That  the 
Alabama  Power  Company,  its  successors  or  assigns,  shall 
not  deviate  from  sucn  plans  after  such  approval,  either 
before  or  after  the  completion  of  said  structures,  unless 
the  modification  of  said  plans  shall  have  previously  been 
submitted  to  and  received  the  approval  of  the  Cnief  of 
na^°abtionUCted  Engineers  and  Secretary  of  War:  Pr&vided  further,  That 
saiu  dam  and  appurtenant  works  shall  be  limited  to  the 
use  of  the  surplus  water  only  of  the  river  not  required  for 
the  navigation  of  the  Coosa  River,  and  that  no  structure 
shall  be  built  and  no  operations  conducted  under  the  pro- 
visions of  this  Act  wliich  shall  at  any  time  injure  or  inter- 
fere with  the  navigation  of  said  river  or  impair  the  use- 
fulness of  any  improvement  by  the  Government  in  the 
interests  of  navigation. 
Locks.  gFC   2.  That  the  said  dam  shall  be  so  constructed,  in- 

cluding a  proper  forebay,  that  the  Government  of  the 
United  States  may  at  any  time  construct  in  connection 
therewith  a  suitable  lock  or  locks  for  navigation  pur- 
poses, and  may  at  any  time,  without  compensation,  con- 
trol tne  said  dam  or  other  structures  and  the  level  of  the 
pool  caused  by  such  dam  so  far  as  shall  be  necessary  for 
purposes  of  navigation,  but  shall  not  destroy  the  water 
power  developed   by  said   dam   and  structures  to  any 

S eater  extent  than  may  be  necessary  to  provide  proper 
cilities  for  navigation,  and  that  the  Secretary  of  War 
may  at  any  time  reauire  and  enforce,  at  the  expense  of  the 
•    >ng<««.         owners,  such  modifications  and  changes  in  the  construc- 
tion of  such  dam  as  may  be  necessary7  in  the  interest  of 
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navigation:  Provided.  That  the  Alabama  Power  Com-   p+-um. 
pan y.  its  successors  or  assigns,  shall  furnish  the  necessary  jj^if  c  l  r  :  c 
electric  current,  while  its  power  plant  is  in  operation,  to 
move  the  gates  and  operate  the  locks  in  connection  with 
said  dam  and  to  light  the  United  States  buildings  and 
grounds  free  of  cost  to  the  United  States:      Provided    c«*  **  \*ta* 
pirther.  That  the  Alabama  Power  Company,  its  succes-£xL,**T**,rTlc>' 
sors  or  assigns,  is  hereby  granted  the  right  to  use  any 
lands  which  ma v  belong  to  the  United  States  of  America 
and  necessarv  for  the  construction  and  maintenance  of 
said  dam  ami  appurtenant  works,  or  which  may  be  inun- 
dated with  water  by  reason  of  the  construction  of  said 
dam  and  aopurtenant  works,  and  in  consideration  there- 
for the  said*  company,  its  successors  or  assigns,  shall,  upon 
request  of  the  thief  of  Engineers  and  the  Secretary  of 
War.  convev  free  of  cost  to  the  United  States  of  America   owi-py  *  <B  ?« 
such  suitabfe  tract  or  tracts  of  land  as  may  be  selected  by  £  'iS*r  caSS 
the  Chief  of  Engineers  and  the  Secretarv  of  War  for  the  *«***• 
establishment  of  such  lock  or  locks  an<f  approaches  and 
other  purposes  as  the  needs  of  navigation  may  reouire. 

Sec.  3.  That  this  Act  shall  be  null  and  void  unless  the^JHTLJ*  ***** 
dam  herein  authorized  be  commenced  within  three  years 
an!  completed  within  seven  years  from  the  time  of  the 
pas^asre  of  this  Act. 

Sec.  4.  The  authority  herein  conferred  shall,  except  as    vvlm.p>v*l 
herein  specifically  provided,  be  subject  in  all  respects  to 
the  provisions  of  the  Act  entitled  "An  Act  to  regulate 
the  construction  of  dams  across  navigable  waters,"  ap- 
proved June  twenty-first,  nineteen  hundred  and  six. 

Sec.  5.  The  right  to  alter,  amend,  or  repeal  this  Act  is 
hereby  expressly  reserved. 

Approved.  March  4.  1907.  10  a.  m. 


11- 

Chap.  £iAr*  —  An  Ait  V^TTzAinnz  the  building  «A  a  dam  acme  the  *■■« £- H*k 
<Vtt  Wilis:  RIv*r  h*t»^n  tbf  c**mti*s  -A  Morrison  and  <"aa§.  State  of  **-*«- P-a*» 
Mi- ::<*«-«*.  [H.  R-  irsH-i 

B*  it  enacted  by  the  Senate  and  House  of  Re  presentations 
of  the  United  State*  of  America  in  Congress  assembled.  That  ^nMiaJ'9 
the  consent  of  Congress  is  hereby  granted  to  Judd  Wright.    ^ »r^t 
hi-  heirs  or  assigns,  to  construct  and   maintain  across  "^ 
the  Crow  Wing  Rfver  a  dam.  canal,  and  works  necessary 
incident  thereto,  for  water  power  and  supply  purposes, 
at  any  point  at  or  near  the  junction  of  the  Gull  Kiver   L»tw«. 
with  the  Crow  Win^  River,  on  section  thirty,  township 
one  hundred  and  thirtv-three  north,  range  twentv-nine 
we-t.  fifth   meridian.  \>etween   the  counties  of  Morri- 
son and  Cass,  in  the  State  of  Minnesota:  Provided.  That    {JJ7Ifi-T  « 
the  plans  for  the  construction  of  said  dam  and  appurte-  w*r  W  »»kt« 
nant  works  shall  be  submitted  to  and  approved  by  thep**a,*t,c" 
Chief  of  Engineers  and  the  Secretarv  of  War  before  the 
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Sluiceway. 


Look. 


Restriction,  commencement  of  construction  of  the  same:  And  pro- 
vided further ;  That  the  said  Judd  Wright,  his  heirs  or 
assigns,  shall  not  deviate  from  such  plans  after  such  ap- 
proval, either  before  or  after  the  completion  of  said 
structures,  unless  the  modification  of  such  plans  shall  have 
previously  been  submitted  to  and  received  the  approval 
of  the  Chief  of  Engineers  and  of  the  Secretary  of  War: 
And  provide*}  further,  That  there  shall  be  placed  and 
maintained  in  connection  with  said  dam  a  sluiceway  so 
arranged  as  to  permit  logs,  timber,  and  lumber  to  pass 
around,  through,  and  over  said  dam  without  unreason- 
able delay  or  hindrance,  and  without  toll  or  charges:  And 
provided  further ,  That  the  dam  shall  be  so  constructed 
that  the  Government  of  the  United  States  may  at  any 
time  construct  in  connection  therewith  a  suitable  lock  for 
navigation  purposes,  and  may  at  any  time,  without  com- 
pensation, control  the  said  dam,  so  far  as  shall  be  neces- 
sary for  purposes  of  navigation,  but  shall  not  destroy  the 
water  power  developed  by  said  dam  and  structures  to  any 
greater  extent  than  may  be  necessary  to  provide  proper 
facilities  for  navigation;  and  that  the  Secretary  of  War 
may  at  any  time  require  and  enforce,  at  the  expense  of 

changes.        the  owners,  such  modifications  and  changes  in  the  con- 
struction of  said  dam  as  he  may  deem  advisable  in  the 
1  interests  of  navigation. 

Fiinwaye.  Sec.  2.  That  suitable  fishways,  to  be  approved  by  the 

Secretary  of  Commerce  and  Labor,  shall  be  constructed 
and  maintained  at  said  dam  by  the  said  Judd  Wright,  his 
heirs  or  assigns. 

Litigation.  Sec.  3.  That  in  case  any  litigation  arises  from  the 

building  of  said  dam  or  from  the  obstruction  of  said  river 
by  said  dam  or  appurtenant  works,  cases  may  be  tried  in 
the  proper  courts  as  now  provided  for  that  purpose  in  the 
State  oi  Minnesota  or  in  the  courts  of  the  United  States: 

Proviso.         Provided,  That  nothing  in  this  Act  shall  be  so  construed 

nota5!i"«i.,l,wl,as  to  repeal  or  modify  any  of  the  provisions  of  law  now 

existing  in  reference  to  the  protection  of  the  navigation 

of  rivers,  or  to  exempt  said  structures  from  the  operation 

of  the  same. 

Amendment.  Sec.  4.  That  the  right  to  amend,  alter,  or  repeal  this 
piJtion.  °f  com"  Act  is  hereby  expressly  reserved,  and  the  same  shall  In- 
come null  and  void  unless  the  construction  of  the  dam 
hereby  authorized  is  commenced  within  one  year  after 
the  passage  of  this  Act  and  completed  within  three  years 
thereafter. 

Approved,  June  16,  1006. 


(12) 

[ExtriM't  from  rivrr  ami  harbor  net.  approval  March  3,  1905. 

p.  1132.] 


SUti.  L.,  vol.  33, 


Improving   the   upper  Cumberland   and   South   Fork 
mratr  c^pan>t  rivers,  above  Burnside,  Kentucky:  The  Cumberland  River 
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(13) 
[Extract  from  river  and  harbor  act  approved  June  13,  1002.    Stats.  L.f  Vol.  32, 

p.m.) 

No^T.k  and  Dttm     Improving  Cumberland  River,  Tennessee,  above  Nash- 

voi.  32,  p.  408.  ville:  For  the  completion  of  Lock  and  Dam  Numbered 
One  and  for  maintenance,  one  hundred  and  five  thousand 

Loase  of  water  dollars  [°].  And  the  Secretary  of  War  is  hereby  author- 
power,  ized,  in  his  discretion,  to  grant  leases  or  licenses  to  the 
highest  responsible  bidder  for  the  use  of  the  water  power 
created  by  said  dam,  at  such  a  rate  and  on  such  conditions 
and  for  such  periods  of  time  as  mav  seem  to  him  expedi- 

canaia.  ent;  and  he  is  also  authorized,  in  his  discretion,  to  issue 

permits  for  the  construction,  maintenance,  and  operation 
of  inlet  and  outlet  canals  and  other  structures,  on  such 
plans  as  he  may  approve,  for  the  diversion  of  water  afore- 

Kefltrictions.  sa*(' :  Provided,  That  any  lease  or  license  so  granted  shall 
be  limited  to  the  use  of  the  surplus  water  not  required 
for  navigation,  and  no  structures  shall  be  built  and  no 
operations  be  conducted  which  shall  in  any  manner  injure 
navigation,  interfere  with  the  operations  of  the  Govern- 
ment, or  impair  the  usefulness  or  any  improvement  made 

r  i  ph  t     to  by  the  Government  for  the  benefit  of  navigation ;  and  the 

amend,  etc.,  re-^j^  Qf  Congress  to  alter,  amend,  or  repeal  the  provisions 

of  this  paragraph  is  hereby  expressly  reserved:  Provided 

Adverting.'  further,  That  before  leasing  or  licensing  such  water  privi- 
leges, or  issuing  permits  for  the  construction  and  opera- 
tion of  such  canals,  or  otherwise  disposing  of  any  water 
power  or  privilege,  the  Secretary  of  War  shall  first  adver- 
tise the  same  in  one  or  more  daily  papers  at  Nashville, 
for  sixty  days  immediately  preceding,  stating  specifically 
the  right  or  privilege  proposed  to  bo  leased  or  conVeyen. 

Bids.  -with  its  exact  limitations,  inviting  bids  for  the  same,  ana 

he  may,  in  his  discretion,  then  lease  the  same  for  a  spe- 
cific term  of  years  at.  so  much  per  year,  to  be  paid  semi- 
annually in  cash  into  the  Treasury,  and  the  Secretary  of 
War  shall  reserve  the  right  to  reject  any  or  all  bids. 

.lum- 2H,  iww.         Chap.  1209-  An  Act  To  amend  an  Act  entitled  "An  Act  making 
oi. .«, p- *o*.     ap,m >prja( j( >nH  for  \\U}  construction,  repair,  and  preservation  of  certain 

Jmblic  works  on  rivers  ami  hartjors,  and  for  other  purposes,"  approved 
unc  thirteenth,  nineteen  hundred  and  two. 

lie  it  enacted  by  the  Senate  and  House  of  Representatives 
Cumberland  °f  ^ie  l-nih'd  States  of  America  in  (Congress  assembled,  That 
uiv«.mTr.nnAn'  the  Act  entitled  "An  Act  making  appropriations  for  the 
of!inprov<!m,ntconstniction,  repair,  and  preservation  of  certain  public 
vol. 32, p. .m    works  on  rivers  and  harbors,  and  for  other  purposes," 
approved  June  thirteenth,  nineteen  hundred  and  two,  be, 
and  the  same  is  hereby,  amended  so  that  the  two  para- 
graphs thereof  providing  for  the*  improvement  of  the  Cum- 
berland  River,  Tennessee,  lielow  Nashville,  and  of  the 


"  This  appropriation  is  increased  to  $200,000  and  the  paragraph  other- 
rise  amended  by  act  approved  June  28,  1902.     ^See  following  act.) 
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damaged  by  reason  of  the  erection  of  the  said  dam:  And 
provided  further,  That  nothing  herein  shall  impair  any  J^^^11^118 
navigation  or  other  rights  of  any  riparian  owner,  other 
than  the  closing  of  said  creek,  by  the  construction,  erec- 
tion, and  maintenance  of  said  dam  at  said  location. 

Sec.  2.  That  the  right  to  alter,  amend,  and  repeal  this   R^S^uer, 
Act,  and  the  right  to  require  the  alteration  or  removal  of  «tc.,  the  dam  r©^ 
the  structure  authorized  without  any  liability  on  the  part86™*1, 
of  the  United  States,  are  hereby  expressly  reserved. 

Approved,  June  14,  1906. 


(17) 


Chap.  15. — An  Act  To  authorize  the  construction  and  maintenance  Jan.  22, 1894. 
of  a  dam  or  dams  across  the  Kansas  River,  within  Shawnee  County,  in  VoL  ^  P-  ^ 
the  State  of  Kansas. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled,  That   Kansas  River, 
the  Chicago-Topeka  Light,  Heat,  and  Power  Company,  aautn^rfzCed°8i8n 
corporation  organized  under  the  laws  of  the  State  0f8hawneeComity- 
Illinois,  its  successors  and  assigns,  be,  and  they  are  hereby, 
authorized  and  empowered  to  construct  and  maintain 
a  dam  or  dams  across  the  Kansas  River,  at  any  suit- 
able place  or  places  within  the  county  or  Shawnee,  in 
the  State  of  Kansas:  Provided,  That  on  notice  by  the   Provisos 
Secretary  of  War  that  said  dam  or  dams  are  material    Removal'etc* 
obstructions  to  navigation,  said  dam  or  dams  shall  be  at 
once  removed,  or  suitable  lock  or  locks  provided  by  the 
owner  or  owners  thereof  at  his  or  their  expense,  so  as  not 
to  interfere  with  navigation:  Arid  provided  further,  That^®^™^'  J^ 
if  after  due  and  sufficient  notice  in  such  case  the  owner  or  war. 
owners  of  said  dam  or  dams  shall  neglect  or  fail  to  pro- 
vide suitable  lock  or  locks,  or  otherwise  modify  or  remove 
said  obstructions,  in  such  manner  as  the  Secretary  of 
War  may  direct,  the  said  Secretary  is  hereby  authorized 
and  directed  to  cause  suitable  lock  or  locks  to  be  provided, 
or  said  obstructions  to  be  removed  or  modified  at  the 
expense  of  the  United  States,  and  to  institute  proceedings 
against  the  person  or  persons  or  corporation  owning  or 
controlling  said  dam  or  dams  for  tne  recovery  of  the   Recovery  of  ex- 
expense  thereof  before  the  circuit  court  of  the  United p€MG' 
States  in  and  for  the  district  in  which  said  dam  or  dams 
may  be  located. 

Sec.  2.  That  the  dam  or  dams  herein  provided  for  shall  me^a^d^m- 
be  commenced  within  one  year  from  the  date  of  approval  pietion. 
of  this  act  and  completed  within  three  years,  under  pen- 
alty of  the  forfeiture  of  the  franchise  herein  granted. 

Sec.  3.  That  the  right  to  alter,  amend,  or  repeal  thisetaAmendment' 
Act  is  hereby  expressly  reserved. 

Approved,  January  22,  1894. 
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struct  and  maintain  a  dam  across  the  Flint  River  at  a 
point  in  Dougherty  County,  Georgia,  about  one-fourth 
mile  above  the  Georgia  Northern  Kailway  bridge  across 
said  river,  upon  or  in  the  vicinity  of  Porter  Shoals,  and 
all  works  incident  thereto  in  the  utilization  of  the  power 
thereby  developed,  in  accordance  with  the  provisions  of 

voi..Hp.386.  an  Act  entitlea  "An  Act  to  regulate  the  construction  of 
dams  .across  navigable  waters,  approved  June  twenty- 
first,  nineteen  hundred  and  six. 

Am«ndmont.        Sec.  2.  That  the  right  to  amend  or  repeal  this  Act  is 
hereby  expressly  reserved. 
Approved,  February  5,  1907. 


(15) 

Fob.  i,  1905.  Chap.  288. — An  Act  Providing  for  the  transfer  of  forest  reserves  from 

Vol.  33,  p.  028.  tj10  Department  of  the  Interior  to  the  Department  of  Agriculture. 
ni.~k.  84f».]~ 
[public,  No. 34.      Be  it  enacted  by  the  Senate  and  House  of  Representatives 

of  the   United  States  of  America  in  Congress  assembled, 

*  *  * 

*  *  *  *  * 

granted tormiiH     ^ec.  4*  That  rights  of  way  for  the  construction  and 

Png,   etc.,   pur- maintenance  of  dams,  reservoirs,  water  plants,  ditches, 

poses.  flumes,  pipes,  tunnels,  and  canals,  within  and  across  the 

forest  reserves  of  the  United  States,  are  hereby  granted 

to  citizens  and  corporations  of  the  United  States  for 

municipal  or  mining  purposes,  and  for  the  purposes  of 

the  milling  and  reduction  of  ores,  during  the  period  of 

iirguiationa.    their  beneficial  use,  under  such  rules  and  regulations  as 

may  be  prescribed  by  the  Secretary  of  the  Interior,  and 

subject  to  the  laws  of  the  State  or  Territory  in  which 

said  reserves  are  respectively  situated. 

***** 

Approved,  February  1,  1005. 


(l«) 

Juno  14, 1906.        That.  .'WOl.— An  Act  To  authorize  the  Charleston  Light  and  Water 
Voi..i4,p.2tift^  Company  to  construct  and   maintain  a  dam  arrow  Goose  Crook   in 
[II.  it.  8410.1      Berkeley  Count  v,  in  the  State  of  South  Carolina. 
[Public,  No.  230.  ] 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
^  «ooho    ere**,  of  the  Vnited  States  of  America  in  Congress  assembled.  That 
Vhariontontlie  right,  power,  and  privilege  to  construct,  erect,  and 
vlnnpMiy  m*R y  maintain  a  dam  across  the  said  Goose  Creek  is  hereby  au- 
*iwn-  thorized,  granted,  and  given  to  the  said  the  Charleston 

Light  ana  Water  Company,  its  successors  and  assigns: 
provuo*.        prtwidcd,    That     the    said'  the    Charleston    Light    and 
Damagiw.        Water  Company  shall  be  liable  for  all  such  damages  as 
maybe  established  in  any  court  of  competent  jurisdic- 
tion by  any  landowner  claiming  that  his  land  has  been 
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as  the  Secretary  of  the  Interior  may  prescribe  thereunder. 
And  when  such  exchange  is  effected  patents  for  the  lands 
so  selected  and  approved  shall  issue  therefor. 

***** 

Approved,  June  21,  1906. 


(20) 


Chap.  3939.— An  Act  To  authorize  Henry  T.  Henderson  and  his  {F™^  1J?J- 
associates  to  divert  the  waters  of  Little  River  in  the  State  of  Alabama  VoL34,p<818, 
from  the  lands  of  the  United  States  for  use  of  electric  light  and  power  [H.  R.  20173.1 
plant.  ^Public,  tfo. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled.  That  A£ittle  Rlver» 
there  be,  and  is  hereby,  granted  unto  Henry  T.  Henderson   Henry  t.  Hen- 
and  associates   the   right   or   authority   to   perpetually verT^o^power 
divert   the  waters  of   Little   River  from  lands   owned  Plant  at  Blanche, 
by  the  United  States  of  America,  and  situated  in  Mays 
Gulf,  in  township  eight  south,  range  nine  east,  in  the 
State  of  "Alabama,  for  the  purpose  of  storing  and  util- 
izing said  waters  in  the  operation  of  a  water-power  plant 
to  be  erected  at  or  near  Blanche,  in  Cherokee  County,  in 
the  State  of  Alabama,  for  the  generation  of  electric  en- 
ergy or  power,  and  thri  sale  of  electric  light  and  electric 
power:  Provided ,  That  the  said  Henry  T.  Henderson  and   PtovUo. 
associates  shall  pay  to  the  Secretary  of  the  Interior  the    Payment* 
reasonable  value  thereof  within  six  months  after  the  pas-    . 
sage  of  this  Act,  the  value  to  be  fixed  by  the  register  and 
receiver  of  the  land  office  in  the  district  where  said  water 
is  located,  and  on  failure  to  pay  for  the  same  the  Secre- 
tary of  the  Interior  may,  in  his  discretion,  declare  for- 
feited the  right  to  divert  said  water. 

Approved,  June  30,  1906. 


I 


(21) 


Chap.  1474. — An  Act  Permitting  the  building  of  a  dam  across  the    Mar.  3, 1905. 
Mississippi  River  near  the  village  o!  Bemidji,  Beltrami  County,  Minne-    Vo1,  ^  P- 1043, 
sota.  [H.  R.  19026.] 

[Public,  No. 

20v  1 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^h^t  R  JJ^8  8 * B  8 *  p  p  l 
tne  consent  of  Congress  is  hereby  granted  to  Kirby   nam  across, 
Thomas,  E.  J.  Swedback,  and  M.  A.  Spooner,  their  heirs,  u&?2SLh& 
administrators,  and  assignees,  to  build  a  dam  across  theIzed-  '  . 
Mississippi  River  near  tne  village  of    Bemidji,  between 
the  outlet  of  Lake  Bemidji  and  Wolf  Lake,  Beltrami 
County,  in  said  river,  and  near  the  village  of  Bemidji, 
Beltrami  County,  Minnesota,  for  the  development  of  wa- 
ter power,  and  such  works  and  structures  in  connection 
therewith  as  may  be  necessary  or  convenient  in  th»  Howii- 
opment  of  said  power  and  in  the  utilizati 
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(18) 

June  6, 1882.         Chap.  92.— An  Act  Granting  to  the  Topeka  Water  and  Electric  Power 
vol.  27,  p.  46.    company  0f  Kansas  the  right  to  erect  and  maintain  a  dam  or  dams 

across  the  Kansas  River,  within  Shawnee  County,  in  the  State  of 

Kansas. 


Topeka 


Be  it  enacted  by  the  Senate  and  House  of  Representatives 
And'EieotTil0^^  United  States  of  America  in  Congress  assembled,  That 
Power  co.  may  the  assent  of  Congress  is  hereby  given  to  the  Topeka 
Rh£r.  K*n8a8  Water   and    Electric    Power  Company,    a    corporation 
created  and  organized   under   the   laws  of   Kansas,  its 
successors  and  assigns,  to  erect,   construct,  and  main- 
tain a  dam  or  dams  across  the  Kansas  River  at  any  suitable 
place  or  places  within  Shawnee  County,  in  the  State  of 
Kansas. 
^Amendment,     sEC.  2.  That  the  right  to  alter,  amend,  or  repeal  this 
act  is  hereby  expressly  reserved. 
Approved,  June  6,  1892. 


(19) 

Jvfxi,'  19°^l«l  ^HAP-  35W* — ^n  ^Ct  Making  appropriations  for  the  current  and 
gggj0'1*1**^  contingent  expenses  of  the  Indian  Department,  for  fulfilling  treaty 
stipulations  with  various  Indian  tribes,  and  for  other  purposes,  for  the 

%  R^  A5331^]    fiscal  year  ending  June  thirtieth,  nineteen  hundred  and  seven. 
[Public,  No.  J  °  ' 

258.] 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 

of  the  United  States  of Am  erica  in  Congress  assembled ,  *  *  * 
*  *  *  *  ♦ 

laSbtamamath  That  tlie  Secretary  of  the  Interior  be,  and  is  hereby, 
ucacrvation.  authorized,  in  his  discretion,  to  exchange  the  whole  of  tie 
thorireT86  au~  odd  numbered  sections  and  parts  thereof  in  the  Klamath 
Indian  Reservation  in  the  State  of  Oregon,  now  held  in 
private  ownership  under  the  final  decree  and  decision  of 
the  Supreme  Court  of  the  United  States,  atlirming  the 
title  of  the  California  and  Oregon  Land  Company  thereto, 
in  the  suit  of  the  United  States  against  said  company  as 
reported  in  volume  one  hundred  and  ninety-two,  at  page 
throe  hundred  and  fifty-five,  of  the  decisions  of  said  court, 
and  aggregating  one  hundred  and  eleven  thousand  three 
hundred  and  eighty-live  acres,  for  other  lands  rot  ex- 
ceeding eighty-seven  thousand  acres,  situate  in  one  or 
more  compact  bodies,  in  townships  thirtv-one  and  thirty- 
two  south,  of  ranges  eleven,  twelve,  and  thirteen  east  in 
said  reservation,  said  lands  so  taken  in  exchange  to  be 
selected,  subject  to  the  approval  of  the  Secretary  of  the 
miusTtc  plantJ1,  Interior;  and  in  order  to  facilitate  such  exchange  and  the 
development  of  the  lands  to  he  so  taken  thereunder  there 
may  also  be  selected  in  like  manner  and  as  part  of  the 
quantity  aforesaid  other  lands  in  said  reservation  for  the 
location,  construction,  and  operation  of  mills  and  power 
plants,  and  with  the  right  to  construct  railroads,  dams, 
reservoirs,  and  power-transmission  lines,  subject  to  the 
provisions  of  existing  law  and  such  rules  and  regulations 


Lzi'-  ttii**l.  ^jl-vI  tx'.r.hrg*  i*  «c«^i*d-jttriiEria  f -:ir  u_*t  ]&_-.!_$ 

*  *"  ~  *  *  * 


Cs^-j    ilM'/.V- — .£1  jLn  7:   Kir_ir.r--*   5.*axrr  T    3£«&.t«-KiL  tat  ±_£    J**.**  ^X; 
u»r.»'.^i4~4&  * :   lji  *n  "Lb*^  vuTu*2*  :c  Lira*  lLrc*r  21.  ~uii*r  •raxv*  it  iJL'jimu.       n>"*3" 
_~.ni  "-ii-.  11.11  ut    c  ->ij*   .iu^l  Tiur.**  i*.r  iw*r  :c  *ii*«rji'.  lunr.  tui  >:«▼«■    ^E-XJBEa-j 


!__•_     LttS.*'.  _L-.»t^     iv_*t     -j^—i      .•-      hi.n_i.UZi/      m-      ♦**TTptU'jj__.T  Vir:    iir  j,1IWHf 

-  •    .  ■       * 

*■■•.  l~~     ■:  .L-t-otzi-t.   ?:•:  "iiit  ;r_rp:*t   :t   •rl.-.*rr^r  fc^i   :Tu3- 

'.'.    '*   t-7**,.*7«JHl   t.T    '.£  .Lit:!*:  S-LZi'-'itt .  J__  *'ttW\»iL*it  1  >»"-:t    ttr 
*  at    T~-L."rt    >f     *    h.»ifc.-Vfe     f  .£    ",1^   £*>li*Tb^j.Kl    \i   fJHH'/TjTJ'.    -HD- 

trr;~    »j  ~»:tv*c.  t_a-  liii^  *>!!_*•  >:  «ej*i'.^nrjv    ^vi  h_jc  ^^tuinsit 

r*itf<*.'i*L.*.ut  TLj'-rt-  ^.Lw^:*?  ▼jit;.— .■  ki  niccriiift  i-h*w  i_u*-  5m*- 
burt  -•-  "ui^i*-  A'.^t  .  iiiit  x-fciha*'  v.»  tit  fix*iC  Vt  y»t  r»02?i#ar  i-nd 

.-  j't'-.Lu*!..  tixC  '.c  itJn_r»-  v.  xibx  fir  !_>*•  stb__>t  ■__**•  Sw.^e- 
'^trj'  •■:  lilt  lui^rj-'.c  n-fc^    3.  iu«  CLif«?viirJd.  CmMbirt  kt- 


ftT  iKHtwrr^r  >w*t  ■*-  ii»a;-  -:ja»-  -r'tupi.  <.c  ^■Hn'i^'    2>*iJbr__Ld  '"/.niUTJ   Mnrii^-         ->■  3£  >  3MB. 
r.rjw  *  "X.  3L.  MB-L.' 

^hi.  - 
3^    *  *7#&£#5   T*t  ^M  ,*^7#Ci<  i?/l*C  3'SLA*   if  IU'2*»&SVI&StitnH# 

\-f  "M  Tm^si  *".zux  :f  JLvJtr-tiG  v.7.  *_wrtni*k  (WiiwiJi&tt .ThtiL  j*^*  **  J^- 
llit    ■'j:iIl»*t\_n     ;C    <'r.«yrr»»a>    i*    Ltirt-'tnr    £3a_L.1*id    1.1'  J___rbT    i«n;  *.ri*» 

Tii.i^t^  3L  1.  ^Ftiiutedc-  ___i£  M-.  A'  rxwiiwr  -.beir  i-tsiri. _EBL2^Sifi:f- 

iQ«u.-stii;c»:  -_jt*?  it^tj  liit  x^tiTt  •-.■•:    B^zi^i's^L  ii«tv-cieQa 
"uiit   ';*"T"uit^   -x   "  jfe.'r>   2>t_i_ii#::   tzii  "P^'.i?  LitJ-t..  I^'irhZLia 

Zi^vtzi.  Co___.Tj.  2«iL__zjft*«:*ut..  f>J  liifct  ^Ttioj.ciit--.':  •;<?  vb- 

iiii«:»"vjLL  hi  nut/  i»t  iiti'.>e«itirr  :»j  i»>_rr*s__jKL.,i  n.  -uitt  otxti- 
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Bwntery     of  thereby  developed:  Provided,  That  the  plans  for  the  con- 

war  to  approve  struction  of  said  dam  and  appurtenant  works  shall  be 

plana,  etc.         submitted  to  and  approved  Dy  the  Chief  of  Engineers 

and  the  Secretary  or  War  before  the  commencement  of 

Modifications,  the  construction  of  the  same:  And  provided  further.  That 
the  said  Kirby  Thomas,  E.  J.  Swedback,  and  M.  A. 
Spooner;  their  heirs,  administrators,  and  assignees,  shall 
not  deviate  from  such  plans  after  such  approval,  either 
before  or  after  the  completion  of  said  structure,  unless 
the  modification  of  said  plans  shall  have  previously  been 
admitted  to  and  received  the  approval  of  the  Chief  of 

sluiceway.  Engineers •  and  of  the  Secretary  of  War:  And  provided 
further,  That  there  shall  be  placed  and  maintained  in 
connection  with  said  dam  a  sluiceway  so  arranged  as  to 
permit  lo^s,  timber,  and  lumber  to  pass  around,  through, 
or  over  said  dam  without  unreasonatle  delay  or  hindrance 

Lock.  and  without  toll  or  charges:  And  provided  further,  That 

the  dam  shall  be  so  constructed  that  the  Government  of 
the  United  States  may  at  any  time  construct  in  connec- 
tion therewith  a  suitable  lock  for  navigation  purposes, 
and  may  at  any  time,  without  compensation,  control  the 
said  dam  so  far  as  shall  be  necessary  for  purposes  of 
navigation,  but  shall  not  destroy  the  water  power  devel- 
oped by  said  dam  and  structures  to  any  greater  extent 
than  may  be  necessary  to  provide  proper  facilities  for 
navigation,  and  that  tne  Secretary  of  War  may  at  any 
time  require  and  enforce,  at  the  expense  of  the  owners, 
such  modifications  and  changes  in  the  construction  of 
such  a  dam  as  he  may  deem  advisable  in  the  interests  of 

Ft*hway8,eta  navigation:  And  provided  further,  That  suitable  fish- 
ways  and  lights,  to  be  approved  by  the  Secretary  of  Com- 
merce and  Labor,  shall  be  coastnicted  and  maintained  at 
said  dam  by  Kirby  Thomas,  E.  J.  Swedback,  and  M.  A. 
Spooner,  their  heirs,  administrators,  and  assignees. 

Ligation.  Sec.  2.  That  in  case  any  litigation  arises  from   the 

building  of  said  dam  or  from  the  obstruction  of  said  river 
by  said  darn  or  appurtenant  works,  cases  may  be  tried  in 
tfie  proper  courts  as  now  provided  for  that  purpose  in 
the  fetate  of  Minnesota  and  in  the  courts  of  the  United 

kISSd    uwi^tates:  Crowded,  That  nothing  in  this  Act  shall  be  so 

not  affwtSri.*™ construed  as  to  repeal  or  modify  any  of  the  provisions  of 

law  now  existing  in  reference  to  the  protection  of  the 

navigation  of  rivers  or  to  exempt  said  structures  from  the 

operation  of  same. 

■truX»nof  <on"  **•  Th,lt  th*s  ^ct/  s'laN  ')e  ,U,H  an('  vo*('  unless  the 

dam  herein  authorized  be  commenced  within  one  year 

and  be  completed  within  three  years  from  the  time  of  the 

passage  of  this  Act. 

Amendment.        Sec.  4.  That  the  right  to  amend  or  repeal  this  Act  Is 

hereby  expressly  reserved. 

Approved,  March  3,  1005. 


ST^TTTEfr  EELAT5XO   TO  "WaTEH  POWQS  623 

CBJkT.    *l — Al    A«    TC-  fcJMQfl   Hi   AM  CEtfrjftfl   -*Al    A*3    J*WTLit-        Y*VFVk27    1. 

^  • ' .' -ix -r    : -5   U**Lii ; L   i.   B^JtnaiJ   Owe*  j.   J&lz£*+*..?j~.  *"   * ;  •;  »r;.  ">  **fi : ' 

ZT-  f.r  *"»■:'' 7*d  7y  its.  $*?*<&!*  a*d  Hw*  of  Rr??*±?*\*>*' 
:'■'.■■*  <  f  rv?  Uftix^.4  his*x*.*  of  A*r<tfri/.-3  fa  Cow**-**  c «*??&- 
~.\<>i.  TLat  tbe  tiiirt-  limits  iii  wLidj  to  ownpfcfte  tLr  k.  *<**.£•;*• 
•:ai:_  hvtnoriz*id  bj  ti*e  Ac*  ^nulled  "An  Acrr  permitting-  t^*  «r.«*5 
i:.e  bvijdinsr  of  a  dam  across  tbe  Mis-i-sippi  K]t#t  nrar^/^  eS?£ 
:Le  T;]iag*""of  RemidjL  Beltrami  CVmarr.  ^lirnesoui."" SffgfS- 1£fc;ff 
*pproT*d  Marci  tiiir*L  nk*e5«-n  hundrwl  and  £t*,  be,  t«T"«l  V- 
ii.  d  iiht  same  irr  beret^.  extended  for  a  period  of  one  year. 1,w*- «nHlAA- 

Appr*T«L  Ftbraaiy  1.  !$■(£. 


.-el..?    2:~:-  —  .Kz.  Act;  P*r^-hTi^r  -^  IreaiiiiiE  tf  i.  di^.  j.itjk  -Jut    Txrw-ciHU- 


r  va  V*t  i&*f  .>  tefo*  of  A  Tftfr"i&j  in  Cwtgr*4*  CAwrrs.M/l .  That  ,*-•».**->*- 

;-n*ent  of  Ojaycnesfe  is  h*rebT  gmdiiwJ  to  Wiljiam  ^  liiia  sl  *«■- 


L*  *     H  fc? 


K.  Mvriwu  aad  IL""W.  Haia«s  v>  \>x£A  *  das  a*i^.e& e^x^;  nt7 


^*^.".-:a-  t^iY^em  tine  pciaiii  There  it*  sae*  '.T-:»s=<e^  ii*e 
-sr-^-T  lizL-e-  -i'f  u^rnsidp  <««f  hundred  a^d  forrT-fTr^.  rsL^e 
tUr.T-fiT*'.  acid  tfae  jy>iiiJt  Ti^ew  said  tit+t  ??<:*&#&  iht 
Lir/i  25z**r  of  said  Vjnrnsldp  in  H-obbard  O.-uiiij.  lliiiii^ 
=.'. -:.ii.  f-.-r  "L*  d*T*3opnMiLi  of  Trailer  p^'.^^r  a^d  •":/.■  i:  Tr>rk= 

^.trj  .r  oii-r^jieLT  in  tbe  d^TtiopzjeLT  oi  ?jiL  j.«v--5^r  izA 

ir.  •.:-*•  "'-•jjizaii-vLi  -«'.*f  iL*1  ^/^^t  \i&t*t\*~  CrT^ow::  /**i*-    fw««. 

r-is.i.  TtJA  \z&  plans  f-.T  tii<e  djCisiru'-'iion  of  said  ca^n  Tit?1^1*^"^* 

a^i  &::-:--in^T.a.T:t  Toit*  sLaH  bt  submiit^d  to  a^d  a>-56l3l,L-w- 

pr; -v«  "l»t  ih*  Cfaifrf  of  Erigiri»ers  and  in*  Swi-reTarr  of 

War  t^fore  ii*  «»nain«3«-iaent  of  tL*  <v.in«trj<ii*.'n  of 

tLe  r.h^j*-:  -lr^  ywr&id /•**&*'*■-  ThhX  iLe  *Aid  Wi2iifcrL  R.    caua««u 

Morri^-.'i:  and  fl-  W.  Hain*«.  i3>eir  Leirs-  adiLir.irtrtv.T5. 

arjd  arJrizi-*.  sisal!  not  deviate  from  Fjf-b  plan-  ait-er  s;ch 

a:C'rr.»TaJ.  -eitL-er  before  or  afi«er  tLe  <v:'Sp3*t5on  i»f  *aid 

rf^T'jr*-.  ,unie=e  tL*  m'.«dife*t3'"jQ  of  said  p]ai_-  sLali  LaTe 

TL-re"d.-..^r  I.^he?!  5^.biniTt<w3  to  and  re^vei*r*id  *Le  a'':.»r:»Ta3 

of  tL.«e  fnief  of  En^in*»er*  and  c»f  tirt*  Swretarr  -'.-f  War: 

A- A  z^vt^A  fjf*j'i*+.  TLa-t  iLere  hh±ll   r.«e  ylh/:*A  ai:d    1Tnu«vKT- 

zzjbh.z.hiL:**i  in  ^-onn^ii-'ji:  Triiii  said  dan.  fa  ?:"iir*rB"fa7.  so 

ajThnir-r^i  a-  *.o  i*rzr.h  Ic-ss.  timber,  a^d  }-^r:-*/*r  t-'.«  :.-as« 

arv-'ir-'d.  ti.rv'iS'ii-  f.»r  ot*?t  sa5d  da^c  TsitL'.^t  •':"  ^v-a^""  h>  V 

dr-lfaj  or  Lindran^e  and  Tnthout  toi2  or  cLarr*s:  -4"*f  :•-■>- 

riicVf  ;'j^vv  Tnat  tL*  dam  -iia2  be  s«o  co3i!?m:  vt«  :h.a.t 

tb*  Cr:  Tei^inaeE-t  if  tb*  Urit^d  Sta.t#-  rr-hj  at  tij  ::^e 

oc^nruct  in  ^nne^/tion  tberenritii  a  =ratabie  ]'xi  f-.rr.aTi- 

garioii  p-iirp'V5«es.  and  mar  at  anj  time.  -«ith^ut  tompensa- 
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tion,  control  the  said  dam  so  far  as  shall  be  necessary  for 
purposes  of  navigation,  but  shall  not  destroy  the  water 
power  developed  by  said  dam  and  structures    to  any 

K eater  extent  than  may  be  necessary  to  provide  proper 
cilities  for  navigation;  and  that  the  Secretary  of  War 
may  at  any  time  require  and  enforce,  at  the  expense  of 
the  owners,  such  modifications  and  changes  in  the  con- 
struction of  such  a  dam  as  ho  may  deem  advisable  in  the 
ighttihWtty8  ftnd interests  of  navigation:  And  provided  furtlier,  That  suit- 
able fishways  and  lights,  to  be  approved  by  the  Secretary 
of  Commerce  and  Labor,  shall  be  constructed  and  main- 
tained at  said  dam  by  William  R.  Morrison  and  II.  W. 
Haines,  their  heirs,  administrators,  and  assigns. 
Litigation.  gEC  2.  That  in  case  any  litigation  arises  from  the  build- 

ing of  said  dam  or  from  the  obstructions  of  said  river  by 
said  dam  or  appurtenant  works,  cases  may  be  tried  in  the 

g roper  courts  as  now  provided  for  that  purpose  in  the 
tate  of  Minnesota  and  in  the  courts  of  the  United  States : 
no*tiflwtwi.lftw  Provided,  That  nothing  in  this  Act  shall  be  so  construed 
as  to  repeal  or  modify  any  of  the  provisions  of  law  now 
existing  in  reference  to  the  protection  of  the  navigation 
of  rivers  or  to  exempt  said  structures  from  the  operation 
of  the  same. 

pJti?n.  °f  com'  Rec-  3\  Thftt  f  M8  A(,t  sha11  ,)0  nul1  ai?d  yoid  unless  the 
dam  herein  authorized  be  commenced  within  one  year  and 
be  completed  within  three  years  from  the  time  of  the  pas- 
sage of  this  Act. 
Amendment.  Sec.  4.  That  the  right  to  amend  or  repeal  this  Act  is 
hereby  expressly  reserved. 
Approved,  Juno  4,  1906. 


^Pri1«r,<  1Jj^'-         Chat. '10.-    An   Act  To  authorize  the  Mississippi  Water-Power  and 
.  V         .  I*o<>iii  Company,  of  Hrainard  [Hruincrd],  Minnesota,  to  construct  a  dam 

across  the  Mississippi  Kiver. 

lie  it  enaeUd  by  the  Senate  and  House  of Hejyresentatives 
ml»te*\\>l\mx*r°ftiie'  Ifiited  Stat( s of  Americain  Congress  assembled t  That 
iiiiiv  »><•  imiit  »»y  the  consent  of  the  Government  is  hereby  given  to  the 

M  IhhihhI  pit  I  «f      •      •         •    if     1         i>  1-11  /1  r    -r-% 

wiitiT-po  wit  Mississippi   v\  atcr-rower  and  Boom  Company  of  Brain- 
iYn! in'-n"/ Mkiiti?' urc'>  Minnesota,  to  construct  across  the  Mississippi  Kiver, 
at  some  point  not  more  than  two  miles  from  the  limits 
of  said    citv   of   Braiiuird,  to  be   approved  by  the  Sec- 
c a  11  ni    nn dietary   of  \Var,   a   dam,   canal    and    the    appurtenances 
m<K'  thereof,  for  water-power  and  other  purposes,  and  in  con- 

nection  therewith   a  wagon   and   foot    uridgc  for  public 
/w,,o<.         travel:  Prowled,  That  the  (iovemment  of  Tinted  States 
may   at    any   time  construct    in   connection   therewith   a 
L,Kk  suitable    lock    for    navigation    purposes:  Provided    also, 

cjoviTiimontThat  the  (iovernment  of  the  Tinted  States  may  at  any 
moi'i.  time  take  possession  o|  said  dam  and  control  the  same  for 

purposes   of   navigation,    by    paying  said   company    the 
actual  cost  of  the  same,  but  shall  not  do  so  to  the  destruc- 


:z^-.h~y.>i.  iuL.i  vjL.br rr^  n  iiL*  ■'xcisnr^'.'siiE.  ■>}  ihi^  gail  i& 
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;^.4.t  •_*  -uTjAid  ir.  liirf-  Vi^-utri  ^uti**  vi-v-ii 
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able  lock  for  navigation  purposes,  and  may  at  any  time, 

control  of  dam  without  compensation,  control  tne  said  dam  so  far  as 

byumtedstates.shall  ^  neC€£ary  for  purp0ses  Gf  navigation,  but  shall 

not  destroy  the  water  power  developed  by  said  dam  and 

changee.  structures  to  any  greater  extent  than  may  be  necessary 
to  provide  proper  facilities  for  navigation,  and  that  the 
Secretary  of  War  may  at  any  time  require  and  enforce, 
at  the  expense  of  the  owners,  such  modifications  and 
changes  in  the  construction  of  such  dam  as  he  may  deem 
advisable  in  the  interests  of  navigation:    And  provided 

Fiahways.  further,  That  suitable  fishwavs,  to  be  approved  by  the 
Secretary  of  Commerce  and  Labor,  shall  be  constructed 
and  maintained  at  said  dam  by  The  Mississippi  River 
Power  Company,  its  successors  or  assigns. 

Litigation.  Sec.  2.  That  in  case  any  litigation  arises  from   the 

building  of  said  dam,  or  from  the  obstruction  of  said  river 

by  said  dam  or  appurtenant  works,  cases  may  be  tried  in 

the  proper  courts,  as  now  provided  for  that  purpose  in 

the  otate  of  Minnesota  and  in  the  courts  of  the  united 

notafleSldUw8  s:    Prov^e^t  That  nothing  in  this  Act  shall  be  so 

60    '       construed  as  to  repeal  or  modify  any  of  the  provisions  of 

law  now  existing  in  reference  to  the  protection  of  the 

navigation  of  rivers  or  to  exempt  said  structures  from 

the  operation  of  same. 

BtroSfon?*  con"     ^EC'  ***  That  this  Act  shall  be  null  and  void  unless  the 

dam  herein  authorized  be  commenced  within  one  year  and 

completed  within  three  years  from  the  time  of  the  passage 

of  this  Act. 

Amendment.       Sec.  4.  That  the  right  to  amend  or  repeal  this  Act  is 
hereby  expressly  reserved. 
Approved,  June  14,  1906. 

Vol'  2fl^'  p.     Chap.  2546.— An  Art  To  amend  an  Act  entitled  "  An  Act  permitting 
1235.  '         the  building  of  a  dam  across  the  Mississippi  River  at  or  near  the  village 

m  R  tpi    °* ( ^earwator-  Wright  County.  Minnesota."  approved  June  fourteenth. 
[Public*' No  nineteen  hundred  and  six. 

205.] 

Be  it  enacted  by  the  Senate  and  Tlouse  of Representatives 
HiBainsivpiqf  the  United  States  of  America  in  Congress  assembled, That 
Time  extended  section  three  of  an  Act  entitled  "An  Act  permit  ting  the 
wau»rjktnn.lcar "buildim*  of  a  clam  across  the  Mississippi  River  at  or  near 
the  village  of  Clearwater,  Wright  County,  Minnesota," 
approved  June  fourteenth,  nineteen  hundred  and  six,  be, 
and  the  same  herebv  is,  amended  so  as  to  read  as  follows: 
.t?ucUon°'  con"     "Sec.  3.  That  this  Act  shall  he  null  and  void  unless 
-^?i'  p-  2tl7'  the  construction  of  the  dam  hereby  authorized  is  com- 
menced within  one  year  from  June  fourteenth,  nineteen 
hundred  and  seven,"  and  completed  within  three  years 
thereafter. " 

Approved,  March  2,  1907. 
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Mississippi   River,   between   Xauvoo   and  Hamilton,   in 
Hancock  County,  in  the  State  of  Illinois,  to  erect,  con- 
struct, operate,  and  maintain  a  power  station  thereon, 
and  to  project,  erect,  construct,  operate,  and  maintain  a 
wing  dam  nve  hundred  feet  into  the  river  from  the  head  of 
the  said  canal,  and  to  make  such  other  dams  and  im- 
provements as  may  be  necessary  within  said  limits  for  the 
development  of  water  power  and  the  generation,  use,  and 
transmission  therefrom  of  electric  energy  and  power  at, 
in,  and  upon  the  Des  Moines  Rapids  of  the  Mississippi 
Proruo*.        River:    Provided,  That  the  construction  hereby  author- 
w^-tI^ Blj5i!j"  ized  do  not  in  any  way  interfere  with  the  existing  low- 
DfitMoi no ii water  channel  over  the  Des  Moines  Rapids  or  with  the 
Approval'    of  interests  of  navigation:   And  provided  further,  That  until 
plan*.  the  pians  ami  location  of  the  works  herein  authorized,  so 

far  as  thev  affect  the  interests  of  navigation,  have  been 
approved  W  the  Secretary  of  War  the  canal  or  other  im- 
provements shall  not  be  commenced  or  built. 
m«tmaSdeDcSm:     Sec-  2.  That  this  Act  shall  be  null  and  void  if  actual 
pietion.  construction  of  the  works  herein  authorized  be  not  com- 

menced  within   three  years  and   completed   within   six 
years  from  the  date  hereof. 
Amendment.        Sec.  3.  That  the  right  to  alter,  amend,  or  repeal  this 
Act  is  hereby  expressly  reserved. 
Approved,  February  8,  1901. 

VoL.'wI'p1.0^!  Chap.  171.— An  Art  To  amend  an  Act  granting  to  the  Keokuk  and 
'--'--   -  -  Hamilton  Water  Power  Company  right  to  construct  and  maintain  a 

^rubllc^No  ^am»  ttIlfl  8°  f°rth'  approved  February  eighth,  nineteen  hundred 
32.J  '  and  one. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 

M|A«i*«ippifl^/jf  United  States  of  Aw  erica  in  Congress  assembled,  That 

Tinii- fxt«wj»ithe  Act  granting  to  the   Keokuk   and    Hamilton  Water 

Kwiuk' |,f<Hi!'5J>0wcr  Company  ri^ht  to  construct  and   maintain  wing 

I'owlifV'o  Whl,T('am>  faiial,  and   power  station  in  the  Mississippi  River 

vol.  31!' p.  704,  in  Hancock  County,  Illinois,  approved  February  eighth, 

amende.  nineteen  hundred  and  one,  be,  and  it  is  hereby,  amended 

as  follows:    In    section    two  of    said  Act  strike  out  the 

word  "three"  and  insert  the  word  "four"  in  lieu  thereof; 

also   strike    out    the  word  "six"  and    insert    the    word 

"seven"  in  lieu  thereof. 

Approved,  February  20,  1904. 

Feb.  o.  ions.  Thai*.  ',(;<;.—  An  Act  Granting  to  the  Keokuk  and  Hamilton  Water 

Vol.  33,  p.  712.  power  Company  rights  to  construct  and  maintain  for  the  inipmve- 
jTiTTt.  lWM.f  nient  of  navigation  and  development  of  water  power  a  dam  urn**  the 
I  Public.  No.  ifi.]  Mississippi  River. 

He  if  enacted  In/  the  Stnatt  and  Iloust  of  Representatives 
iJfr}.*',i**il)V[ofthe  United  Sfatts  ofAnurira  in  Uoiujrtss  assembled.  That 
KiHiicuic  und  the  assent  of  Congress  is  hereby  *nven  to  the  Keokuk 
i^wi^compttiiyan^  Hamilton  Water  Power  Company,  a  corporation 
Soliii*RIR»pidVcrctt^<1('  an('  or^an'Z(Ml  under  the  laws  of  the  State  of 
iowa.  'Illinois,  its  successors,  and  assigns,  to  erect,  construct, 
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loc^and"  dnr  ^is  ^ct:  ^ni  provided  further,  That  when  the  said  dam, 

dock.  lock,  dry  dock,  and  appurtenant  works  shall  have  been 

completed  to  the  satisfaction  of  the  Secretary  of  War,  the 
United  States  shall  have  the  ownership  and  control  of  the 
said  lock,  dry  dock,  and  their  appurtenances,  and  oper- 
ate and  maintain  the  same. 

navi£uon°n  *°  Sec.  2.  That  the  withdrawal  of  water  from  the  Missis- 
sippi River  and  the  discharge  of  water  into  the  said  river, 
for  the  purpose  of  operating  the  said  power  stations  and 
appurtenant  works,  shall  be  under  the  direction  and  con- 
trol of  the  Secretary  of  War,  and  shall  at  no  time  be  such 
as  to  impede  or  interfere  with  the  safe  and  convenient 
navigation  of  the  said  river  by  means  of  steamboats  or 
Pronto.  other  vessels,  or  by  rafts  or  barges:  Provided,  That  the 
Fishwayn.  said  company  shall  construct  such  suitable  fishways  as 
may  bo  required  from  time  to  time  by  the  Secretary  of 
Commerce  and  Labor. 

•  traction fetcn"     ^EC*  '*•  That,  except  as  provided  for  below  in  this  sec- 
tion, the  Keokuk  and  Hamilton  Water  Power  Company 
shall  bear  the  entire  cost  of  locating,  constructing,  main- 
taining, and  operating  the  structures  and  appurtenances 
Proviso*.        provided  for  in   this   Act:  Prowled,   That   the   United 

viSon  °(  BUpcr" States  shall  bear  the  cost  of  the  supervision  of  the  work 
by  an  engineer  officer  of  the  Army  as  provided  for  in  sec- 
tion one  of  this  Act,  and  also  the  cost  of  maintaining  and 
operating  the  lock  and  dry  dock  with  their  appurte- 
nances, after  their  completion  and  due  acceptance  by  the 
Secretary  of  War  on  behalf  of  the  United  States:  And 
Power  plant,  provided  further,  That  the  Keokuk  and  Hamilton  Water 
rower  Company  shall  provide,  in  connection  with  such 
lock,  dry  dock,  and  appurtenances,  a  suitable  power  plant 
for  operating  and  lighting  the  same,  according  to  plans 
and  sjHH'ifications  submitted  to  and  approved  by  the  Sec- 
retary of  War. 
IjJJ{*a,offonn"  Sec.  4.  That  the  Act  entitled  "An  Act  granting  to  the 
voi.':u.|i. 7m.  Keokuk  and  Hamilton  Water  Power  Company  right  to 
construct  and  maintain  wing  dam,  canal,  and  power  sta- 
tion in  the  Mississippi  River  in  Hancock  County,  Illi- 
nois," approved  February  eighth,  nineteen  hundred  and 
one,  is  hereby  repealed. 

Hfni?tioii°f  con"  kSF(  *  ,r>-  "iat  t'"s  ^(t  s'm"  'M'  nu"  an('  vo'('  ^  netual 
construction  of  the  works  herein  authorized  be  not  com- 
menced within  five  vears  and  completed  within  ten  years 
from  the  date  hereof. 
Ainondimnt.  Skc.  0.  That  the  right  to  alter,  amend,  or  repeal  this 
Act  is  hereby  expressly  reserved. 
Approved,  February  9,  1905. 


v  U. 
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Feb.  27, 1900.        Chap.  26.— An  Act  To  amend  an  Act  entitled  "An  Act  to  authorize 
Vol.  31,  p.  33.    tfre  Qranci  Rapuia  Water  Power  and  Boom  Company,  of  Grand  Rapids, 
Minnesota,  to  construct  a  dam  and  bridge  across  the  Mississippi  River," 
approved  February  twenty-seventh,  eighteen  hundred  and  ninety- 
nine. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
Time  exunded  of  the  United  States  of  America  in  Congress  assembled,  That 
wa^Powo! section  thrco  of  an  Act  entitled  "  An  Act  to  authorize  the 
dSmf'X^is-^^11^  Rap.ids  Water    Power  and  Boom  Company,  of 
iissippi  iuver -at  Grand  lianids,  Minnesota  to  construct  a  dam  and  bridge 
Sinn,       ftp  "'  across  the  Mississippi  River,"  approved  February  twenty- 
seventh,  eighteen  hundred  and   ninety-nine,  is  hereby 
amended  so  as  to  read  as  follows: 
vol. so, p. «M.      "Sec.  3.  That  this  Act  shall  be  null  and  void  unless 
said  dam  herein  authorized  bo  commenced  within  two 
years  and  completed  within  four  years  from  the  date 
hereof." 

Approved,  February  27,  1900. 

(28) 

July |,  1886.         Chap.  623. — An  Act  To  authorize  the  improvement  of  the  water- 
____'  _   p."_  -  .  power  of  the  Mississippi  River  at  Little  Falls,  Minnesota. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 

Little  Faiii  of  the  United  States  of  America  in  Congress  assembled,  That 

^.Vmay^TiuJit  shall  be  lawful  for  the  Little  Falls  Water-Power  Com- 

uttfo  Fau's.Mit-  Panv  °f  Minnesota  to   improve  and  develop  the  water- 

8is8ipPi     itiver,  power  in  the  Mississippi  River  at  Little  Falls,  in  the  State 

Mlnn*  of  Minnesota,  by  constructing,  maintaining,  and  operating 

in    said   river,  at  said    Little   Falls,  dams,  piers,    sluice 

ways,  canals,  locks,  ponds,  breakwaters,  abutments,  and 

Provoos.        mill  sites  for  manufacturing  purposes.     Provided,  That 

there    shall    be    placed    and  maintained  in    connection 

sluiceway, rtc  with   said    dam  and  other  works   a  sluice-way,  lock,  or 

iog», ?tc 8aR°   of other  fixture    sufficient     and   so  arranged  as  to  permit 

logs,  timber,  and  lumber  to  pass  around,  through,  or  over 

said  dam  or  other  works  without  unreasonable  delay  or 

hindrance,  and  without  tolls  or  charges:    Provided  further , 

That  the  Secretary  of  War  may  at  any  time  require  such 

changes.         changes  and  alterations  to  be  made  in  said  works,  at  the 

expense  of  said  water-power  company,  as  he  may  deem 

advisable  and  necessary  in  the  interest  of  navigation. 

Sec.  2.  That  the  right  to  alter,  amend,  or  repeal  this 
act  is  hereby  expressly  reserved. 
Approved,  July  3,  18S6. 


(20) 


Xfnr.  «.  iww.         CiiAr.  37. — An  Art  Fermittinp  the  building  of  a  dam  between  Coon 
_Voi-  «>.  p.  2f»3.  ]{apji|H  ftIU|  the  north  limit*  of  the  city  of  Minneapolis.  Minnesota, 
across  the  Miwiatfippi  Kiver. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  StaUs  of  America  in  (1ongress  assembled,  That 
tne  consent  of  Congress  is  hereby  granted  to  the  Twin 
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City  Rapid  Transit  Company,  its  successors  or  assigns,  R^n  ££&& 
to  construct"  across  the  Mississippi  River,  at  any  point  co.    may   con- 
between  Coon  Rapids  and  the  north  line  of  the  EmitsSSS  *"&£& 
of  the  city  of  Minneapolis,  a  dam,  canal,   and  works  S^oiCoo^r^! 
necessarily  incident  thereto,  for  water-power  purposes,  ids  and  Minne- 
The  said  dam  shall  be  so  constructed  that  there  can,  ataivof.'3i,p.75. 
any  time,  be  constructed  in  connection  therewith  a  suit-   pJSJ^ 
able  lock  for  navigation  purposes:  Provided,  also,  That    Possession  by 
the  Government  of  the  United  States  may  at  any  time00*6"™**'**0' 
take  possession  of  said  dam  and  appurtenant  works  and 
control  the  same  for  purposes  of  navigation  by  paying 
the  said  company  the  value  not  exceeding  the  actual  cost 
of  the  same,  out  shall  not  do  so  to  the  destruction  of  the 
water  power  created  by  said  dam  to  any  greater  extent 
than  may  be  necessary  to  provide  proper  facilities  for 
navigation :  Provided  further,  That  the  works  shall  be  con-  jojjf888*8  of  flaw 
structed  so  as  to  provide  for  the  free  passage  of  saw  logs. 
The  said  Twin  City  Rapid  Transit  Company  shall  make 
such  change  and  modification  in  the  works  as  the  Secre-   changes, 
tary  of  War  may  from  time  to  time  deem  necessary  in 
the  interests  of  navigation,  at  its  own  cost  and  expense: 
Provided  farther,  That  in  case  any  litigation  arises  f rom  be^^^Federaj 
the  obstruction  of  the  channel  by  the  dam,  canal,  or  ap-oomt. 
purtenant  works,  the  case  may  be  tried  in  the  proper 
Federal  court  of  the  United  States  in  which  the  works  are 
situated. 

Sec.  2.  That  the  right  to  amend,  alter,  or  repeal  this   Amendment. 
Act  is  hereby  expressly  reserved:    And  provided  further.   Prwito. 
That  suitable  fishways,  to  be  approved  by  the  United   seaways. 
States    Fish   Commisioner,    shall    be    constructed    and 
maintained  at  said  dam  by  the  Twin  City  Rapid  Transit 
Company,  its  successors  or  assigns. 

Sec.  3.  That  this  Act  shall  be  null  and  void  unless  the^®11^6*^ 
dam  herein  authorized  be  commenced  within  two  years  piotion. 
and  completed  within  five  years  from  the  date  hereof. 

Approved,  March  5,  1898. 

Chap.  189. — An  Act  Permitting  the  building  of  a  dam  between  Coon  A^T'a?'  lfl?°" 
Rapids  and  the  north  limits  of  the  city  of  Minneapolis,  Minnesota,  oL  31,  p* 75, 
across  the  Mississippi  River. 


Be  it  enacted  by  the  Senate  and  House  of  Representatives 


to    construct    across    the    Mississippi    River  2    at    n&Y^om     jw. 

1)oint  between  Coon  Rapids  and  the  north  line  of  the     °     ,p' 
imits  of  the  city  of  Minneapolis,  a  dam,  canal,  and  works 
necessarily  incident  thereto,  for  water-power  purposes. 
The  said  dam  shall  be  so  constructed  that  there  can,  at  any 
time,  be  constructed  in  connection  therewith  a  suitable 
lock  for  navigation  purposes:  Provided,  also,  That  the   Prwuoi. 
Government  of  the  United  States  may  at  any  time  take    Government 
possession  of  said  dam  and  appurtenant  works  and  con-oontroL 
trol  the  same  for  purposes  or  navigation  by  paying  the 

3167a— S.  Doc.  325, 60-1 41 
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said  company  the  value  not  exceeding  the  actual  cost  of 
the  same,  but  shall  not  do  so  to  the  destruction  of  the 
water  power  created  by  said  dam  to  any  greater  extent 
than  may  be  necessary  to  provide  proper  facilities  for 

Passage  of  saw  navigation:  Provided  further,  That  the  works  shall  be 
og8'  constructed  so  as  to  provide  for  the  free  passage  of  saw 

changes.  logs.  The  said  Twin  City  Rapid  Transit  Company  shall 
make  such  change  and  modification  in  the  works  as  the 
Secretary  of  War  rnhj  from  time  to  time  deem  necessary 
in  the  interests  of  navigation,  at  its  own  cost  and  expense: 

Litigation.  Provided  further,  That  in  case  anv  litigation  arises  from 
the  obstruction  of  the  channel  by  the  dam,  canal,  or 
appurtenant  works,  the  case  may  oe  tried  in  the  proper 
Federal  court  of  the  United  States  in  which  the  works 
are  situated. 

Amendment.       gECt  2.  That  the  right  to  amend,  alter,  or  repeal  this 

ptovuo.         Act  is  hereby  expressly  reserved :  And  provided  further. 

Fishways.       That  suitable  fishways,  to  be  approved  by  the  United 
States  Fish  Commissioner,  shall  be  constructed  and  main- 
tained at  said  dam  by  the  Twin  City  Rapid  Transit  Com- 
pany, its  successors  or  assigns. 
ment^ndeocm>     ^EC*  ^'  That  this  Act  shall  become  null  and  void  unless 
pietion?11    "^"the  dam  herein  authorized  be  commenced  on  or  before  the 
first  day  of  July,  nineteen  hundred  and  one,  and  be  com- 
pleted within  three  years' thereafter. 
Approved,  April  12,  1900. 


(30) 


Jane  26,  X006.       Chap.  3530. — An  Act  To  provide  for  a  commission  to  examine  and 
Vol.  34,  p.  466.  report  concerning  the  use  by  the  United  States  of  the  waters  of  the 

J 8. 6461.]  Mississippi  River  flowing  over  the  dams  between  Saint  Paul  and 

Public,    N  o  .  Minneapolis,  Minnesota. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
m  i  s  §  i  s  8  i  p  p  i  of  the  United  States  of  A  merica  in  Congress  assembled,  That 
commission  to  a  commission  is  hereby  created  to  examine  and  report  to 
surplus0"  water! the  Secretary  of  War,  for  transmission  to  Congress,  con- 
Minnesota.       '  cerning  the  use  of  the  surplus  water  which  shall  not  be 
needed  for  the  purposes  of  navigation  flowing  over  the 
dams  now  under  construction  by  the  United  States  in 
the  Mississippi  River  between  the  cities  of  Saint  Paul  and 
Minneapolis,  Minnesota. 
Composition.       That  such  commission  shall  be  composed  of  one  officer 
of  the  Corps  of  Engineers  of  the  United  States  Army,  one 
officer  of  the  Quartermaster's  Department  of  the  United 
States  Army,  both  of  whom  shall  be  designated  by  the 
Secretary  of  War,  and  one  official  of  the  Treasury  Depart- 
ment, who  shall  be  an  expert  in  electrical  engineering,  who 
shall  be  designated  by  the  Secretary  of  the  Treasury. 
scope.  Sec.  2.  That  this  commission  shall  examine  and  report 

upon  the  following  propositions: 
Use  for  com-     First.  Whether  there  will  be  any  surplus  water  flowing 
power.1*1'  etc"over  said  dams  not  needed  for  the  purpose  of  navigation 
which  might  be  available  for  mechanical  or  commercial 
power. 
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Sewcid.  Wb«tii?r  sash  pswrar..  -or  «dt  ran  liwr&crf..  wsld  ^^5  ?*,v  !2r 

Tl_  _-»-       -j  mr  r -  ■_ -      -   *      t-    -  n  anon:    inilrflmpf 

r#*-  weotcnattuLft"  •gm.pigicl  fee  rujrnHtae  lane  iuctn  aike  pe*nw«w:.    m.    >»il 
n;»v  n^h6^c  :e  Triarib  LaptadW  mfcx  be  xmidad  is  i<be*i!£12^,a,c 
t>eZi~r»r*  feztd  preiptemy  erf  lis*  Uxsted  St*.i«e§  «.i  Shka  P*iqL, 
M:"*t^fc.>.«li>.  *itd  Feei  jjotJirrg,  lEnztfaBcflA.  *Eid.  if  so.  \& 

Vlibl  *-2TT* wT  -  feitC  "wiifc.1  le^.TClrtkci  ee  *2»ttBIfl  -erf  lite  *X,ial- 

t.*.  ^  >:nretr  '.t-.r^ai  l-#e  *e<  -aiiiituHd  Inr  it*  United  5c*.:<e?  or 
c^-»e*HC  erf  ii  nux  HihzmHr  I*:*  it*  ^7420*25*  erf  it*  United 
S*  a"  •***.. 

TiircL  If  ii  *Cihii  fes^pew  i«c*  **id  -t?ca]2isQ»«D  fenffloi'ik'  nxwi    «■»  *«-  uuur 
*^v:c*v«ii3?*aj  fee*  lite  iTiihitiC  S:*te£  i#o»  "ase  «ur  disp^ise  <rf  s&tfa1"**** 
;»vw *t  ec«birr  ytr\  literoerf.  librai  «t&d  <K>*rmiii8fflC'«D  dbiuQ  re- 
ion  t  vjaz-  ee  pibi**.  -w?ih  iieim*  *zm3  -waidxiacds-  feesodb 
-.*•**•    •:  :d«^«:»shaee~  biid  bij  -esniiisBte  <-rf  lite  -eoSi  ijberectf  i«c* 
Vj*   V-iJted  T^br*?*. 

"*!/      •:■     Tirbl    til*'   **bid    'K£2ZI2SSk0fii  2&&H  H&*?\.    1UI    SPJ'/iL     l^uwn 
'.-j*     t".«:     T-JLb-'.^    fc*>   IllfcTT    "Jt  ■CttJ,WaHhC   %nr   lite    Swr"K*iTT    frf 

~|7»"  l."    l *_• :  *i.bZ  ••rfcn*cii*  **bu  -  rewn  -viriiiii  tiro  t*^j^  bfii«r 


i.i.»     »ljy.  —  j_i   .•.••;  ?>miasLinr  "-ii*-  '.'uu::nr  x  i  cuai  fa'T*.**  ti*    Jhmt 34. 2MHL 

fi-xtuUt"   y  ft.  . 

•Li-rr ".::•; •.  Hrr*?  Pct-ht  Ccgijiict..  .b  wepewutaooi  c«2»2aa»dt^5«y'^*y 

-Lj  V7   "lili*   IbV*    erf  lit*-   SlAa*   erf  VTrrrrfcHarflJi     51*  S!i«lta&CJ!S  *"*- 

it*":^*^!.  lit*-  v.nmt-jLi'  erf  M.c-crtikidik-*-  in  Wrigia  CciqiiIt* 
xr-^i^i.'iA..  bZjtd  ii*f  VTmskgi*  -erf  Raeikxr.  ia  Sifttrinacnie 
C-.1--z.T7.  Mrr-"tee*e<UL.  *iid  nbcrr^  iiif  tiD*^'  -erf  MaDlaoefll©- 
.:•_   %tj-  Wririi  O.nsuiT-  foe  lite  4fcx*ie»pQii«Lii  orf  vaster 

-•:»ni**i:  :c  •ibi'5  pe»v*ir  ic*d  ii  liie  iztaEifcak'O  -erf  tia*  yK-^ner 

".iii*-?*  -. "T  d*"T*ue*imd  -  I"wridtii-  TixMSt  liit-  pika*  fee  lit*-  «wid-   p+wmm. 

**  r        -"1     «*  -1  y-i^-n-i«t  Ff-fi'  iron        \  5 


<r-j'-i.j:c  erf  «bid  dnzi.  *cid  ic^nzrueEacn  vc-ek*  «ishll  in-  sui^ir^  ai'^pni^ 
.Z-nirHt  *.:  faZid  b.T^een-^id  Inr  lirf-  Cfcirf  erf  Ekjg2iK»«r*  «i*d',i,ixife  fl*L 
*••.**'  Swt»tajt  erf*  iT-fcr  Ifrfe*!*'  liit*  ?v;cinit«ii'.i«Li*?iLi  erf  lite 
••Vi^trj^x  e»f  lite  *Azne:  -4.7»«?  ^»*t*r#(Jfttf  furiirtif:  Tiaat 
Tite  JO*k2^.>;»:  Krr*r  Peor*e  CecnTtb^x.  it*  frjwieasee*  ee 
h^nrii*.  *£ibZ  Zf-.-i  a^riti*  freer.  «riei  ^tbr^  -tfiiee  «rj?i  «p- 
;>r.TL  eiiiit*jr  ttef  :re  :e  fcii*er  utie  wcii^ui:c  erf  siJid  ssraif- 
Te^r-*^.  'zrJj*?*  lit*  rrj>difi,'.*Aia*.tL  e<?  **tid  j.ibzi*  *iitX  iibxe  jee- 
Tj'.rjHT  *.»m^:_  sj^tdii.i^id  !•-.'  uzid  r*ieierr-**d  lite  bipT-eeT.iJ  of 
lit*  C-Lief  :»4  EiiirziHiier*  titd  erf  lite  Swt*/iatt  erf  War: 
-£.i«s  ;*•"*!"&••$  furCur  T^bi  litw*  aiibZ  \»e  i«ib'.i*td  fcitd 
iiibiL'utrirHe:  n  '/.:cztH'.iii:c  "PTii.  *»bjd  dhii  b  *i:.a'.>eTrjrb7  «*e» 
bJTbiir^d  b»  T'.-  :#er^Ji  lc«s5.  iniLber.  «ztd  IT-ziii»er  v.»  jtn^ 
arenziti.  lirera^i-  ee  enr-«r  iaod  dium  Txiitemi  TJiire*iK.cabtAe 
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delay  or  hindrance,  and  without  toll  or  charges:  And 

Look-  further  provided,  That  the  dam  shall  be  so  constructed 

that  the  Government  of  the  United  States  may  at  any 
time  construct  in  connection  therewith  a  suitable  lock  for 

control  of  dam  navigation  purposes,  and  may  at  any  time,  without  com- 

y  t  tftte8,  pensation,  control  tne  said  dam  so  far  as  shall  be  neces- 
sary for  purposes  of  navigation,  but  shall  not  destroy  the 
water  power  developed  oy  said  dam  and  structures  to 
any  greater  extent  than  may  be  necessary  to  provide 
proper  facilities  for  navigation,  and  that  the  Secretary  of 
War  may  at  any  time  require  and  enforce,  at  the  expense 

changes.  0f  the  owners,  such  modifications  and  changes  in.  the  con- 
struction of  such  dam  as  he  may  deem  advisable  in  the 
interests    of    navigation:    And    provided  further.    That 

Fishwaya.  suitable  fishways,  to  be  approved  by  the  united  States 
Fish  Commission,  shall  be  constructed  and  maintained 
at  said  dam  by  The  Mississippi  River  Power  Company, 
its  successors  or  assigns. 

Litigation.  Sec.  2.  That  in  case  any  litigation  arises  from  the 

building  of  said  dam,  or  from  the  obstruction  of  said 
river  by  said  dam  or  appurtenant  works,  cases  may  be 
tried  in  the  proper  courts,  as  now  provided  for  that  pur- 
pose in  the  State  of  Minnesota  and  in  the  courts  of  the 

Existing  laws  United  States:  Provided,  That  nothing  in  this  Act  shall 
not  affected.  be  so  construed  as  to  repeal  or  modify  any  of  the  provi- 
sions of  law  now  existing  in  reference  to  the  protection  of 
the  navigation  of  rivers,  or  to  exempt  said  structures 
from  the  operation  of  same. 
pJtion.  °f  °°m"  Sec-  3-  ^hat  this  Act  shall  be  null  and  void  unless  the 
dam  herein  authorized  be  commenced  within  one  year 
and  be  completed  within  three  years  from  the  time  of  the 
passage  of  this  Act. 

Amendment.        gFC    4.  T|iat,  the  right  to  amend  or  repeal  this  Act  is 
hereby  expressly  reserved. 
Approved,  June  14,  1906. 


i 


Mar.  2. 1907.^  Chai\  2515.— An  Act  To  amend  an  Art  entitled  "  An  Act  permitting 
oL  34,  p>  1235,  the  building  of  a  dam  across  the-  Mississippi  River  above  the  village 
H.  H.  2571a]  of  Montieello,  Wright  County,  Minnesota.  '  approved  June  fourteenth. 
Public  No.  nineteen  hundred  and  six. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 

R?Jrrfl8UslppIr>/^  United  States  of  America  in  Congress  assembled,  That 

Time  pxtcndcd  section  three  of  an  Act  entitled  "An  Act  permitting  the 

MonticSicMinn! build inp  of  a  dam  across  the  Mississippi   River  above 

the  village  of  Montieello,  Wright  County,  Minnesota/' 

approveoJune  fourteenth,  nineteen  hundred  and  six,  be, 

and  the  same  is  herebv,  amended  so  as  to  read  as  follows: 

•tn£t?on?f  °°n'     ' '  Skc  :\-  That  t,lis  ^ct  s,la11  ,)0  nul1  *nd  v.oid  unless  the 

vol.  34.' p.  2(». construction  of  the  dam  hereby  authorized  is  commenced 

amended.  within  one  year  from  June  fourteenth,  nineteen  hundred 

and  seven,  and  completed  within  three  years  thereafter." 

Approved,  March  2,  1907. 
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Chap.  2574. — An  Act  Permittini 
Mississippi  River  in  the  county  of  J 


the  building  of  a  dam  across  the 
(orrison,  State  of  Minnesota. 


June  4, 1906. 
Vol.  34,  p.  209. 


m    "R   lTT^  1 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  MKub"110,  *0, 
of  the  United  States  of  America  in  Congress  assembled,  That  m  i  g  8 1  s  s  i  pPi 
the  consent  of  Congress  is  hereby  granted  to  The  Pike^'^  Ra 
Rapids  Power  Company,  a  Minnesota  corporation,  its  ids  Power6  com^ 
successors  or  assigns,  to  construct  and  maintain  across SSfiniS^rriSi 
the  Mississippi  River  a  dam,  canal,  and  works  neces-  co^t^Minn. 
sary  incident  thereto  for  water  power  and  supply  pur-  'p* 

poses  at  any  point  between  section  twenty,  township 
one  hundrea  and  twenty-eight  north,  range  twenty-nine 
west,   and  section  seventeen,  in  township  thirty-nine, 
range  thirty-two,  in  Morrison  County,  Minnesota:  Pro-   £™**°*- 
vided,  That  the  plans  for  the  construction  of  said  dam  war  to^prcve 
and  appurtenant  works  shall  be  submitted  to  and  ap-P1*118'®10* 

? roved  by  the  Chief  of  Engineers  and  the  Secretary  of 
Par  before  the  commencement  of  the  construction  oi  the 
same:  And  provided  further,  That  the  said  The  Pike  changes. 
Rapids  Power  Company,  its  successors  or  assigns,  shall 
not  deviate  from  such  plans  after  such  approval,  either 
before  or  after  the  completion  of  said  structures,  unless 
the  modifications  of  such  plans  shall  have  previously 
been  submitted  to  and  received  the  approval  oi  the  Chief 
of  Engineers  and  of  the  Secretary  of  War:  And  provided 
farther,  That  there  shall  be  placed  and  maintained  in 
connection  with  said  dam  a  sluiceway  so  arranged  as  to  sluiceway. 
permit  logs,  timber,  and  lumber  to  pass  around,  through, 
and  over  said  dam  without  unreasonable  delay  or  hin- 
drance, and  without  toll  or  charges:  And  provided  further, 
That  the  dam  shall  be  so  constructed  that  the  Govern- 
ment of  the  United  States  may  at  any  time  construct  in 
connection  therewith  a  suitable  lock  for  navigation  pur-  Look, 
poses,  and  may  at  any  time,  without  compensation,  con- 
trol the  said  dam  so  far  as  shall  be  necessary  for  the 
purposes  of  navigation,  but  shall  not  destroy  the  water 
power  developed  by  said  dam  and  structures  to  any 
greater  extent  than  may  be  necessary  to  provide  proper 
facilities  for  navigation,  and  that  the  Secretary  of  War 
may  at  any  time  require  and  enforce,  at  the  expense  of 
the  owners,  such  modifications  and  changes  in  the  con- 
struction of  said  dam  as  he  may  deem  advisable  in  the 
interests  of  navigation. 

Sec.  2.  That  suitable  fishways,  to  be  approved  by  the    Fishways. 
Secretary  of  Commerce  and  Labor,  shall  be  constructed 
and  maintained  at  said  dam  by  said  corporation,  its  suc- 
cessors or  assigns. 

Sec.  3.  That  in  case  any  litigation  arises  from  the  build-  Litigation, 
ing  of  said  dam,  or  from  the  obstruction  of  said  river  by 
said  dam  or  appurtenant  works,  cases  may  be  tried  in 
the  proper  courts  as  now  provided  for  that  purpose  in  the 
State  of  Minnesota,  or  in  the  courts  of  the  United  States: 
Provided,  That  nothing  in  this  Act  shall  be  so  construed  n^SSSd  Uw 
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as  to  repeal  or  modify  any  of  the  provisions  of  law  now 
existing  in  reference  to  the  protection  of  the  navigation  of 
rivers,  or  to  exempt  said  structures  from  the  operation  of 
same. 
Ttaw^in-     ^EC-  4*  That  the  right  to  amend,  alter,  or  repeal  this 
pietion.  °  com  Act  is  hereby  expressly  reserved;  and  the  same  shall  be- 
come null  and  void  unless  the  construction  of  the  dam 
hereby  authorized  is  commenced  within  one  year  after 
the  passage  of  this  Act  and  completed  within  three  years 
thereafter. 
Approved,  June  4,  1906. 

Mar. 2, 1907.  Chap.  2520.— An  Act  To  amend  an  Act  entitled  "An  Act  permit- 
_  „__.    ' p'         tine  the  building  of  a  dam  across  the  Mississippi  River  in  the  county 

rs.8377.]  of  Morrison,  State  of  Minnesota,"  approved  June  fourth,   nineteen 

17j^ubUc'    No-hundredandsix. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 

m  i  s  sissippi  of  the  United  States  of  America  in  Congress  assembled,  That 

RiTtme  extended  section  one  of  an  Act  entitled  "An  Act  permitting  the 

[ojhe  puce  Rap- building  of  a  dam  across  the  Mississippi  River  in  the 

pany  to^am,™!!  county  of  Morrison,  State  of  Minnesota/'  approved  June 

mSm.*01100111117  fourth,   nineteen  hundred   and  six.  be,  ana  the  same  is 

hereby,  amended  so  as  to  read  as  follows: 

Location.  "Section  1.  That  the  consent  of  Congress  is  hereby 

amended.'  p*  m'  granted  to  the  Pike  Rapids  Power  Company,  a  Minnesota 

corporation,  its  successors  or  assigns,  to  construct  and 

maintain  across  the  Mississippi  River  a  dam,  canal,  and 

works  necessary  incident  thereto  for  water  power  and 

supply  purposes  at  a  point  between  sections   twenty, 

twenty-nine,  and  thirty-two  in  township  one  hundred  and 

twenty-eight  north,  range  twenty-nine  west  of  the  fifth 

principal  meridian,  and  sections  seventeen  and  twenty,  in 

townsnip  thirty-nine,  range  thirty-two  west  of  the  fourth 

?>rincir>al  meridian,  in  Morrison  County,  Minnesota: 
Provided,  That  the  plans  for  the  construction  of  said 
whmo "approve  dam  and  appurtenant  works  shall  be  submitted  to  and 
plans,  rtc.  approved  by  the  Chief  of  Engineers  and  the  Secretary  of 

War  before  the  commencement  of  the  construction  of  the 

changes.  same:  And  provided  further.  That  the  said  the  Pike 
Rapids  Power  Company,  its  successors  or  assigns,  shall 
not  deviate  from  such  plans  after  such  approval,  either 
before  or  after  the  completion  of  said  structures,  unless 
the  modifications  of  such  plans  shall  have  previously 
been  submitted  to  and  received  the  approval  01  the  Chief 

siuiwway.  of  Engineers  and  of  the  Secretary  of  War:  And  provided 
further,  That  there  shall  be  placed  and  maintained  in 
connection  with  said  dam  a  sluiceway  so  arranged  as  to 
permit  logs,  timber,  and  lumber  to  pass  around,  through, 
and  over  said  dam  without  unreasonable  delay  or  hin- 

Lock.  derance  [sic]  and  without  toll  or  charges:  Ana  provided 

further,  That  the  dam  shall  be  so  constructed  that  the 
Government  of  the  United  States  mav  at  any  time  con- 
struct in  connection  therewith  a  suitable  lock  for  naviga- 
tion purposes,  and  may  at  any  time,  without  compensa- 


u-jiL.  wernreii  ti*  sriA  •dim  so  far  ft*  ghaiB  be  xxxesmij  for 
ti*  prajosift«  of  ii*Ta^k,tMU-  fant  skjJ]  raft  dftstror  the 
Ffiii  j>ysr«*  ■ift'T*4o5*d  bj  &**d  dam  *&d  sLratftiai**  to  juiy 
ZTe.fc.!*r  «n*Et  t£u£i  ntfcj  be  iKjeesaurr  to  prorririe  pff^jger 
fwiLh«»  J:c  luiTigiuLKjaiL  jn*d  tii*a  ti*  5©«*iurr  <j*  liar 
u.fcT  hi  \jlj  tin*  rwjTiine  ami  coforec.  *s  the  erprawE  of 
:ii>:  wrxa&-  sari  2zic«di&^taoc&  aod  dbwapes  im  ti*  <*»- 
str-artkci  ;*f  sfcic  dnzn  *&  t*  asmj  •decsm  a*jhraiibfe  in  the 

rrfiC-  2-  HL*t  awtiaL  fwxr  <A  m&&  Aff*  *&ot*  ntfaiml  to 
t*.  tz*d  ti*  sun*  j&  1*ir&t-  j^&takdi&d  aa>  its  to  read  ** 

'  inc.  4-  Ttifca  ti*  ngit  to  anattcwi.  after,  -or  r«pe*l  iii»  JSSwn^  '"m~ 

A:-,    i*   i*robnr  «presahr  reacrred.  *ad  ti*  sidae  «b*U    T«v£ •> ■sai- 
*-*...  ri*  iiT— :  hiiC  T->i<2  Tjiu^ic  T/fc#  wfl&5Riratft&«D  ■«  ti*  >dfcjfli 
i*j»-cnr  fc^tiiciriwici  it  ot'iLLiawKwd  ^ritiiia  <*»*  jrefcr  fruoi 

-T_L*r   rr*n.   T.TTjMtjHHT!   L-jn-^wd    bZti   **T«L.   *£kd  +JMC3$»lrt*d 

-sr  ->  :-  i«Lr**  j+ihx*  ti*ir*aiti«\.  *2t*d  titfct  ex*ie;p*  «*>  f  tr  *$ 
iLtj  \*  ;*ij«nri-*  vrttdtoi  m  tia*  A'.i-  ti*  w»o»Tisi':«i  -df  T,^M^lliL- 
*.:>r"  Avt  -:»f  CV.c^rwfe  *t&t(hj«  'Am  Art  to  wgrala.1*  ti*  ««- 
^rj-.-i'.c  >f  dfein*-  vT**r  iLUT^fciie*  irhtiw?/  ajppryrerf  4KB 
:•;.**  iir«:tT-£r«-?:  -itr  <j  Jui*.  nzi*foti«L  ii"ai*d»d  m*d  sx. 
*.-*.!.  •*  tcc^-t.lie  v>  tit*  owBHtratiioflD  «>f  ti*  dhjn  j.«v- 
tj^»:  jl  t«Li^  Atn-" 
Ai«CiTOT«L  \Lki*h  2.  1VJ7. 


r&-u    i*Sl  — Ax  Am  T&juJGXHLig  iLf-  Vimtthir  ^  *  aim.  M9«  ii« 


M«r.21  aiML 


r  ih*  raited  Sidut  m  Avuevioe  i*  Cmtgrvk ****mMt4-  That    Mi#«i*#:j9» 

-j*-  'v'.c&HLLt  <4  C*xjgmm  k  hereby  gnuB&ed  to  tft*  ili*-1*^!***!. 


vcck*  i*wie*AJilT  itrtidflat  tJanneto-  f*«r  w*Ji«r-5jOi»r«'  poi8- 
;»;>iie* .  At  *ijT  j»r>mt  \xAw4tm  swuioai  «eT«aai«aD  «cb*  «gdatoeii^ 
ri  tr.nm*iii'  «n*  iii2i»dj»id  and  tir«3lT-<wi*  iwirtlL.  «oi  nustae 
t-sr-e^^T-tiL^w  t«»3.  ixi  Wrigit  Cc»!jm.tV  and  sk^Sco  sol  nn 
t.'.»-sniiCijj.  tiirtT-tir-d  i»ccniL  ctf  ru^  t-wcerr-Hx  mie$n.  ia 
St*rt«crw  Cw3DtT.  Mjui*v.«Ui:  /Vwridftrf.  Ttata  ti*  pkz»  ^ 

4  •?  \b*  *KCt5Jtrartic»rj  erf  *Ajd  dfczm  tuotd  swurtieejji£;t  ir^jrks  vir  i*  wn^t 
^c-fcZ.  »  §r:bciittod  v.-  fcnd  «c«T«i  bj  ti*  Cbjrf  ->f  Rr*g>J|i—*  *t- 

I»*i«^  *ZjC  t.**  Stf.'71t<LhrT  ..^  Wir  1*£ot*  ti*  ^r.CIiSQ(HE»'.«CL*Bat 

(.^f  '.v:cjg5trat,siic"&  <£  ti*  ftt.:r*:  Jfitfwri&ifiirtl^.  Tiait 
t.i*  «aad  ICELftacn*  Pcnrw  *ud  Tjwnt*jr  C«B3}*DTj  it$  «rae- 
'.nsg*-)C5  or  fc«6i2Xi§-  *r.Oi.;j  2>«:4  deribt*  from  saci  pliaK  nftcr 
eocfc  *pproTfci.  *cti*ir  hni-rm  *x  *ft«sr  ti*  fmmsktKiQ  -erf  «nid 
fitroffirjcnss-  tziLte  ti*  z&c^&ttBoci  -rf  »id  p3*zi§  dti*I]  iLfcT^  *Jlfc"CMg'  •* 
jjcerkfiash-  been  safaaiaiaad  to  «wi  racerred  ti*  myyttmd 
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of  the  Chief  of  Engineers  and  of  the  Secretary  of  War: 
iJji'eu?*7*  t0TAnd  provided  further,  That  there  shall  be  placed  and 
maintained  in  connection  with  said  dam  a  sluiceway  so 
arranged  as  to  permit  logs,  timber,  and  lumber  to  pass 
around,  through,  or  over  said  dam  without  unreasonable 
delay  or  hindrance  and  without  toll  or  charges:  And  pro- 
videa  further,  That  the  dam  shall  be  so  constructed  that 
the  Government  of  the  United  States  may  at  any  time 

Aids  to  navig*- construct  in  connection  therewith  a  suitable  lock  for  navi- 
t,on'  gation  purposes,  and  may  at  any  time,  without  compen- 

sation, control  the  said  dam  so  far  as  shall  be  necessary 
for  purposes  of  navigation,  but  shall  not  destroy  the 
water  power  developed  by  said  dam  and  structures  to  any 
greater  extent  than  may  be  necessary  to  provide  proper 
facilities  for  navigation,  and  that  the  Secretary  of  War 
may  at  any  time  reguire  and  enforce,  at  the  expense  of  the 

changes.  owners,  such  modifications  and  changes  in  the  construc- 
tion of  such  dam  as  he  may  deem  advisable  in  the  inter- 
ests of  navigation:  And  provided  further,  That  in  case 

Litigation.  any  litigation  arises  from  the  building  of  said  dam,  or 
from  the  obstruction  of  said  river  by  said  dam  or  appur- 
tenant works,  cases  may  be  tried  in  the  proper  courts,  as 
now  provided  for  that  purpose  in  the  State  of  Minnesota 

Existing  laws  and  in  the  courts  of  tne  United  States;  but  nothing  in 
not  mod  ed.      ^^  ^^  g^jj  ^e  ^  con^n^i  ^  to  repeal  or  modify  any 

of  the  provisions  of  law  now  existing  in  reference  to  the 
protection  of  the  navigation  of  rivers  or  to  exempt  said 
structures  from  the  operation  of  same. 

Fishways.  Sec.  2.  That  suitable  fishways,  to  be  approved  by  the 

United  States  Fish  Commissioner,  shalj  be  constructed 
and  maintained  at  said  dam  by  said  corporation,  its  suc- 
cessors or  assigns. 

Amendment.  sEC.  3.  That  the  right  to  amend,  alter,  or  repeal  this 
stnictfon°f  °°n"Act  is  hereby  expressly  reserved;  and  the  same  shall 
become  null  and  void  unless  the  construction  of  the  dam 
hereby  authorized  he  commenced  within  one  year  after 
the  passage  of  this  Act  and  completed  within  three  years 
thereafter. 

Approved,  March  12,  1904. 

Mar.  22,1906.        Chat.   1128.     An  Act  Extending  the  time  for  the  construction  of 
Vol.  34,  p.  8*.    tjie  (jam  a(T(MW  tj1G  Mississippi  River  authorized  by  the  Act  of  Congress 
[II.  K.  16649.]    approved  March  twelfth,  nineteen  hundred  and  four. 
I  Public,     No. 

63 1  Be  it  enacted  by  the  Senate  arid  House  of  Representative 

m  i  a  §  1  a  s  1  ppi  of  the  United  States  of  A  w  erica  in  Congress  assembled,  That 

RTTm^xnt"'ndcd subject   to   all   the    other    provisions    contained    in  the 

d»m7nTO?ott25A'(,t  of  Congress  entitled  "An  Act  permitting  the  build- 

m»by  MiwiPBota ing  ()f  a  dam  across  the   Mississippi   River  between  the 

ley  company™1  counties   of    Wright    and    Sherburne,    in    the    State    of 

amended.'  P'  °7,  Minnesota,"  approved  March  twelfth,  nineteen  hundred 

and  four,  the  tune  limitations  for  the  construction  and 

completion  of  the  dam  authorized  by  said  Act  are  hereby 

extended  until   December  thirty-first,  nineteen  hundred 

and  eight. 

Approved,  March  22,  1900. 
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(34) 
""  [Rock  Island,  Mississippi  River,  Moline  water  power.] 

Act  of  April  19,  1864  (Stats.  L.,  vol.  13,  p.  50),  relates 
exclusively  to  the  establishment  of  an  arsenal  at  Rock 
Island,  111.,  and  makes  no  specific  mention  of  water  power, 
and  is  therefore,  not  included  in  this  compilation,  it  being 
cited  here  simply  because  of  reference  being  made  to  it  by 
subsequent  laws  concerning  water  power. 

For  nistory  of  operations  by  Ordnance  Department  con- 
cerning the  development  of  this  water  power  see  "A 
History  of  the  Rock  Island  Arsenal, "  etc.,  1877,  published 
by  the  Ordnance  Department,  United  States  Army. 

Act  of  June  27,  1866  (Stats.  L.,  vol.  14,  pp.  75  and  76), 
appropriates  $100,000  "to  secure  water  power  at  the  head 
of  Kock  Island. ' '     [See  next  to  last  paragraph  of  Section  4.] 

No.  54.  Joint  Resolution  to  enable  the  Secretary  of  War  to  carry  out 
an  agreement  in  relation  to  water  power  for  the  arsenal  at  Rock  Island. 

Be  it  resolved  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled,  That 
tne  Secretary  of  War  be,  and  he  is  hereby,  authorized 
and  empowered  to  carry  into  effect  the  recommendations 
of  the  commissioners  appointed  under  the  acts  of  April 
nineteen,  eighteen  hundred  and  sixty-four,  and  June 
twenty-seven,  eighteen  hundred  and  sixty-six,  relative 
to  the  Moline  Water  Company  and  the  water  power  at 
Rock  Island,  Illinois,  as  contained  in  the  report  of  said 
commissioners,  and  to  make  application  for  tnat  purpose 
of  the  money  heretofore  appropriated  for  securing  water 
power  at  the  head  of  Rock  Island. 

Approved,  March  2, 1867.     [Stats.  L.,  vol.  14,  p.  573.] 

No.  8.  Joint  resolution  to  appoint  a  commission  to  examine  into  the 
matter  of  contracts  made  by  and  between  the  United  States  and  the 
Moline  Water  Power  Company  as  to  the  water  power  at  Moline,  Illinois, 
and  to  report  to  Congress  as  to  same. 

Whereas  the  Moline  Water  Power  Company,  of  Moline 
in  the  State  of  Illinois,  complains  that  certain  contracts 
made  with  said  Company  by  the  United  States,  through 
the  Secretary  of  War,  acting  under  the  authority  of  Con- 
gress have  not  been  carried  out  in  good  faith  in  develop- 
ing and  maintaining  the  water  power  at  said  town  of 
Moline  as  required  by  said  contracts,  and  that  by  reason 
of  such  failure  said  Company  has  sustained  and  is  sus- 
taining large  damages,  therefore, 

Resolved y  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  assembled,  That 
the  Secretary  of  War  be,  and  he  is  hereby,  authorized  and 
required  to  appoint  a  commission  to  consist  of  three 
competent  civil  engineers,  one  of  whom  shall  be  the  Chief 
of  Engineers  of  the  United  States  Army,  whose  duty  it 
shall  be  to  examine  into  the  subject-matter  of  said  con- 
tracts, made  by  and  between  the  United  States,  as  afore- 
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said,  and  the  said  Water  Power  Company,  as  to  said  water 
power,  and  the  development  and  maintenance  of  the  same, 
and  to  report  to  the  Congress  of  the  United  States  at  its 
next  session,  what  if  anything  is  necessary  to  be  done  by 
the  United  States  to  carry  out  in  good  faith  said  con- 
tracts, and  to  relieve  said  Water  Power  Company  from 
its  alleged  grievances.  Said  report  to  be  submitted 
through  the  Secretary  of  War,  to  the  Congress  of  the 
United  States  at  the  commencement  of  its  next  session; 
and  to  be  directed  to  the  Speaker  of  the  House  of  Repre- 
sentatives. 

Approved,  March  3, 1877.     [Stats.  L.,  vol.  19,  p.  410.] 

[Extract  from  sundry  civil  act  approved  March  3, 1879.    Stats.  L.,  vol.  20,  p.  387.] 

That  the  Secretary  of  War  is  hereby  authorized  and 
empowered  to  lease  the  water  power,  at  Moline,  or  such 
portion  as  may  be  agreed  upon,  to  the  Moline  Water  Power 
Company  upon  sucn  terms  and  conditions  and  for  such 
term  of  years  as  may  be  agreed  upon,  if  the  same  can  be 
done  consistently  with  the  interests  of  the  Government 
of  the  United  States.  Said  lease  to  be  made  upon  the 
condition  that  the  said  Moline  Water  Power  Company 
shall  go  on  and  complete  the  development  of  the  water 
power  and  maintain  it  at  its  own  cost  and  expense. 

[Extract  from  joint  resolution  approved  June  20, 1870.    Stata.  L.,  vol.  21,  p.  51.] 

That  the  following  paragraph  in  said  act  sundry  civil 
act  approved  March 3, 1879 — see  extract  above — .namely: 
"That  the  Secretary  of  War  is  hereby  authorized  and  em- 
powered to  lease  the  water  power  at  Moline,  or  such  portion 
as  may  be  agreed  upon,  to  the  Moline  Water  Power  Com- 
pany, upon  such  terms  and  conditions,  and  for  such  term 
of  years,  as  may  be  agreed  upon,  if  the  same  can  be  done 
consistently  with  the  interests  of  the  Government  of  the 
United  States;  said  lease  to  be  made  upon  the  condition 
that  the  said  Moline  Water  Power  Company  shall  go  on 
and  complete  the  development  of  the  water  power  and 
maintain  it  at  its  own  cost  and  expense,"  be, and  the  same 
is  hereby,  repealed. 


(35) 

[At  Rook  Inland  Rapids.] 

vol  33,  pI^iM.     ^,IAP.  8i>0.— An  Act  Granting  to  the  Davenport  Water  Power  Com- 
1_.       '  puny  right*  to  construct  and   maintain  a  canal,  power  station,  an«l 
?»  f  lf2'^    m»  1ttI)Pur,tMmnt  works  in  the  Mississippi  River,  in  Scott  County,  Iowa. 


is. 


Be  it  macted  by  the  Senate  and  House  of  Representatives 
Mississippi  of  the  United  States  of  America  in  Congress  assembled ,  That 
Kneavenportt1ie  assent  of  Congress  is  hereby  given  to  the  Davenport 
^^pon«mict0a'^a*er  l>ower  Company,  a  corporation  created  and 
canai.  etc.  in  organized  under  the  laws  of  the  State  of  Iowa,  its  suc- 
sout  county,  cessors  an(j  assigns,  to  erect,  construct,  operate,  and  main- 
tain a  canal  along  the  north   hank  of  the  Mississippi 


TimhMSXDr  i<«£ 


&L&3TT2S  fgffT?  ATTICS  TO  ¥HES  FWU&  £43 

Ejnar  berweeD  L©d*ine  raid  DrraBporL  is  Soots  Conaay., 
zi  -lii*-  Sia«t*  -of  I™?l.  iio*  creoL.  owasfflnapL  cjwraae,  rod 

vrif  *i*  ntfaT  be  iHfKaaHnr  ^ritim  srid  Ijrmrffi*  for  ?ibe 
ch: t^j ..-.iii^Li  t*f  -w-vuetr  ponr«r  *&*d  ii*e  sBBenakttL  ^»-  mod 
uThr^ii;wsa-:gi  ^bfflrefrcsae  «c€  ft&xxm  eoflr^T  «ad  pwrcr  *£, 
XL.,  tuii:  -».rL  lite-  JLcidk  I&baid  Ejurods  «rf  aibt  Jiifffrewippi 
Kjt^t  :  pVwififli?-  TiuiA  *t4*e  «aad  <GK£ttil  *uod  jtippanbeffisai 
vxi*  •jbhl:  be  «•:•  desicowi.  <i«BsffinKto(l.  *rad  *KpHT!ba**d 
ii>*  v.-  iLiiHrf-ar*  il  nffij  -ir»x  unniki  libe  serf*  aaad  •ocun^BBH 
j^r::  litTirh.'acci  :*f  *Ti*itizDli<aiULs  mssA  -ottiber  t^shb!*  .or  «rf 
rtri*  fczii  t*irre£  «:-T-Hr  titt  E»G*dk  Iskaxd  Ra^ad*.  as  mssr 
TTuk^r^  ;tf  vhMr:  *kZid  tin-  .exjpea*  *tf  *ej  rarcmsnnatfiaaa 
x  ^xTiHusic'c.  ctf  -t*r  bddhikc)  t*o»  cxis&ikg?  ir^rfs*  for  lib*  im» 

vii'.-i.  nit 7  lie-  f  cnnid  z&utsstxrr-  im  iik*e  ^^ffinioffi  cif  ii*  Sw- 
r^M-rr  ;tf  Wi£\  x  wyysmA  *£  lib*  titttiStiratfrikjtSL  naoiG*- 
"_.l.i«'.v*-  x  '.Tv^HTLaicG:  :tf  li**"  sisad  <t*ffiiul  icud  tg^uriiBcattiil 
t  .;-i>   ^lxL  t*  ticmt-  \>t  Tin-  suad  wsDpBziT,.  it*  sawessctrk. 

x  L-r^iT-i*-  ~*nid«r  'xocnacof  1*c-»  1*  iTOMitiwIi  Vr  li*  Sat- 

I'.t,:;-  ?x  -i**  '.v.CiSuna'.ia':c;  .i&id  ««*Ta«L  ".tf  ii*e  afcic  ^isuEsi*3 5iii^^B^l,,"*w 

;••".  t-*c  f.j  litjft-  Sw^Hi*anr  <rf  Wot  i#rfc<ne  uUe  wff¥mHftf»> 
:^i^^i  ■:*?  liif  tK«Dt*nnatiiacffi  »crf  Aiisj  parmtti  -erf  lite  «*id  iredk*: 

:  t  \^r  r^wr^OAjj  c^  ^*r  ^*  ^ii*  «*id  dpriMaciL:  And  2r%^m^!^f^m^i 

rii.bx_  »e  ^'.'  dea^uBd.  wm&firmiu&L  *aid  c^ariinittd  *^  xkon  i*o» 
:  TJeirS'.^r  c ir  ♦c«ri*anrijie  *6iM2i&p£  tiae  ikuEkd^  Ji£id  <*fl4iw  ^sw> 
*rrj  •.€  ii*e  Unii*t*d  St*iiie»  *d  Bic^k  liiwtid  %r»pffrthl.  <«r  in- 

t:  'liii^  rihao  br^tEiftJL  ^r  ii*f  viuiier  power  <£  «ssnr  hshu. 

^tst j'r»*d :   A7*tf   prmiid  furtiiar*  Tli*3   lirfw^  eaaaiog:  ap*y^«ai«  ** 
•jji-.c  *iiii*-  'xci^ircKitao©  •^14*  arid  upwfe.  &Qmp*mwnxm*mm*m^ 
^iLfcol  :»e  rubde  i»o*  «mj  jsosiccl  fenL  <«r  <io«poc«aa«ia  -vikese 

.  '1<li^rVi*4»:  dhZIlt^vd  W  tifct  ^VUDffluTEK'taOttL  MtiKOEKttiB&lttDECie^  H2EM1 

- ';»*rb.rj'.ci  •;€  liie  Bui'f  Trccfe.  in  aowrdaGEwe  litb  tdb^  ir«^ 
x  lii**  ??<ia.i*  ^riiap?'  5Q?i  ihaid*  <v  *oni«er  projaatT  213*7  W 

Sij'*. .  1'-  Tiitn  liie*  -piiiidmr^I  c€  -irKtiar  from  A*  1E^k^j  ^^«»m^  ^*- 
*l;.:»_  ?1:t«t  nad  li*  -dicidBr?e  *tf  v*.iiar  in3^>  li*  sidd  rir-er- 

-i^iikuL*:  i.rc.  *iiihZi  l*  under  lite  dinwticci  *2id  -tjcmtrci  rf 
itiHr  r^^vj'^whjnr  .;f  Wjar^  .-idd  Mifciii  *«!  lie*  lanat  lie  satii  itf  li» 
n^;»*<a*-  x  irusrfmr  vrti  li*  sufr  aad  odDTflDaecn  ittT^p- 
iii:c  :«f  ~iit£  atid  ifx^sr  Inr  Tftf^cr^  rg  &utatsni&j&i£  or  cilier 
T«atnf.  -X  vr  TbSi&  icid  itfffjefe.  cir  ito-  mjn»  cr  drirrmiA 
iiitt  vtiiar  inv^r  -rf  lit  United  Sfc&Ties  ai  SUck  Iflkcud 
ATwtxshl,  or" liit  -vvuar  ponr«r  =cf  szbt  persaa,  finn,  -or  oor- 
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delay  or  hindrance,  and  without  toll  or  charges:  And 
Look-  further  provided,  That  the  dam  shall  be  so  constructed 

that  the  Government  of  the  United  States  may  at  any 
time  construct  in  connection  therewith  a  suitable  lock  for 
control  of  dam  navigation  purposes,  and  may  at  any  time,  without  com- 
y     t     tote,-pensation,  control  tne  said  dam  so  far  as  shall  be  neces- 
sary for  purposes  of  navigation,  but  shall  not  destroy  the 
water  power  developed  oy  said  dam  and  structures  to 
any  greater  extent  than  may  be  necessary  to  provide 
proper  facilities  for  navigation,  and  that  the  Secretary  of 
War  may  at  any  time  require  and  enforce,  at  the  expense 
cnanKes.         0f  ^  owners,  such  modifications  and  changes  in.  the  con- 
struction of  such  dam  as  he  may  deem  advisable  in  the 
interests    of    navigation:    And    provided    further,    That 
Fisnways.       suitable  fishways,  to  be  approved  by  the  united  States 
Fish  Commission,  shall  be  constructed  and  maintained 
at  said  dam  by  The  Mississippi  River  Power  Company, 
its  successors  or  assigns. 
Litigation.  Sec.  2.  That  in  case  any  litigation  arises  from  the 

building  of  said  dam,  or  from  the  obstruction  of  said 
river  by  said  dam  or  appurtenant  works,  cases  may  be 
tried  in  the  proper  courts,  as  now  provided  for  that  pur- 

Eose  in  the  State  of  Minnesota  and  in  the  courts  of  the 
m_mmo Tnited  States:  Provided,  That  nothing  in  this  Act  shall 

not  aSecSd.       be  so  construed  as  to  repeal  or  modify  any  of  the  provi- 
sions of  law  now  existing  in  reference  to  the  protection  of 
the  navigation  of  rivers,  or  to  exempt  said  structures 
from  the  operation  of  same. 
plX  of  oom"     Sec.  3.  That  this  Act  shall  be  null  and  void  unless  the 
dam  herein  authorized  be  commenced  within  one  year 
and  be  completed  within  three  years  from  the  time  of  the 
passage  of  this  Act. 
Amendment.        gEC    4#  That  the  right  to  amend  or  repeal  this  Act  is 
hereby  expressly  reserved. 
Approved,  Juno  14,  1906. 


i 


Mar.  2. 1907.  Chap.  2545. — An  Art  To  amend  an  Act  entitled  'An  Act  permitting 

Vol.  34.  p.  1235.  tfr0  |)Uji(iing  0f  a  dam  across  the  Mississippi  River  above  the  village 
•H.  R.  257M.]  of  Monticello,  Wright  County,  Minnesota,  '  approved  June  fourteenth. 
Public  No.  nineteen  hundred  and  six. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 

RrJcr88l8Slppl°/ *ht  United  States  of  America  in  Congress  assembled,  That 

Time  extended  section  three  of  an  Act  entitled  "An  Act  permitting  the 

Monti^o.Mm^buildinp  of  a  dam  across  the  Mississippi  River  above 

the  village  of  Monticello,  Wright  County,  Minnesota," 

approved  June  fourteenth,  nineteen  hundred  and  six,  be, 

and  the  same  is  herebv,  amended  so  as  to  read  as  follows: 

*tn!?tfonof  °°n"     ' '  Sec  •*•  T,iat  t,ns  ^(>t  s,la11  ])0  nul1  aiul  v.oid  unless  the 

vol.  34,' p.  265,  construct  ion  of  the  dam  hereby  authorized  is  commenced 

amended.  within  one  year  from  June  fourteenth,  nineteen  hundred 

and  seven,  and  completed  within  three  years  thereafter." 

Approved,  March  2,  1907. 
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wagon  and  foot-bridge  for  public  travel:  Provided,  That   5g5*JJ  inter- 
said  dam  shall  be  so  constructed  as  not  to  interfere  with  fere  with  dam 
the  existing  dam  and  mill  at  Sauk  Rapids,  and  so  that^d^**8*11* 
the  Government  of  the  United  States  can  at  any  time 
construct  in  connection  therewith  a  suitable  lock  for  navi- 
gation purposes:  Provided  also,  That  the  Government  of   jjTJftJt  8  0  f 
the  United  States  may  at  any  time  take  possession  of  Government  o  f 
said  dam,  and  control  the  same  for  purposes  of  naviga- JeServedf tfttes 
tion,  by  paying  said  company  the  actual  cost  of  the  same, 
but  shall  not  do  so  to  the  destruction  of  the  water-power 
created  by  said  dam:  Provided  further,  That  the  works   y^S^^^ 
be  constructed  so  as  to  provide  for  the  free  passage  of  saw  logs,  rafts, 
saw-logs  and  rafts,  and,  when  necessary,  to  permit  theetc* 
passage  of  boats;  and,  further,  that  such  changes  or 
modifications  in  the  works  as  the  Secretary  of  War  may 
from  time  to  time  deem  necessary  in  the  interest  of  navi- 
gation shall  be  made,  at  the  expense  of  the  water-power 
company:  Provided  further,  That  in  case  of  anv  litiga-    Pnvuo. 
tion  arising  from  the  obstruction  of  the  channel  by  the 
dam,  canal,  or  bridge,  the  cause  may  be  tried  in  the  dis- 
trict court  of  the  United  States  in  which  the  works  are 
situated. 

Sec.  2.  That  the  right  to  amend,  alter,  or  repeal  this  act 
is  hereby  expressly  reserved. 

Approved,  July  5,  1884. 


(37) 


Chap.  167. — An  Act  Permitting  the  building  of  a  dam  across  the    veV«?,Wja 
Mississippi  River  at  or  near  the  village  of  Sauk  Rapids,  Benton  County,  ,p 

Minnesota.  [8.2818.] 

[Public,      No. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives^ 
of  the  United  States  of  America  in  Congress  assembled,  That  R1ye!r"  8!88iPPi 
tne  consent  of  Congress  is  hereby  granted  to  the  Sauk   8*ui    Rapid* 
Rapids  Water  Power  Company,  a  corporation  organized m a *?  &°*m  at 
under  the  laws  of  the  State  or  Minnesota,  its  successors §g^Rapid 8- 
and  assigns,  to  build  a  dam  across  the  Mississippi  River 
at  or  near  the  Sauk  Rapids,  so  called,  in  said  river,  and 
at  or  near  the  village  or  Sauk  Rapids,  Benton  County. 
Minnesota,  for  the  development  of  water  power,  ana 
such  works  and  structures  in  connection  therewith  as 
may  be  necessary  or  convenient  in  the  development  of 
saia  power  and  m  the  utilization  of  the  power  thereby 
developed:  Provided,  That  the  plans  for  the  construction   lecreury  0f 
of  said  dam  and  appurtenant  works  shall  be  submitted  to  w^  to  approve 
and  approved  by  the  Chief  of  Engineers  and  the  Sec-pans,e 
retary  of  War  before  the  commencement  of  the  construc- 
tion of  the  same:  And  provided  further,  That  the  saidpiJJ^*1101101 
Sauk  Rapids  Water  Power  Company,  its  successors  or 
assigns,  shall   not  deviate  from  sucn  plans  after  such 
approval,  either  before  or  after  the  completion  of  said 
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as  to  repeal  or  modify  any  of  the  provisions  of  law  now 
existing  in  reference  to  the  protection  of  the  navigation  of 
rivers,  or  to  exempt  said  structures  from  the  operation  of 
same. 
TtaT^^'m-     ^EC'  4*  That  the  right  to  amend,  alter,  or  repeal  this 
pietion.  °         Act  is  hereby  expressly  reserved;  and  the  same  shall  be- 
come null  and  void  unless  the  construction  of  the  dam 
hereby  authorized  is  commenced  within  one  year  after 
the  passage  of  this  Act  and  completed  within  three  years 
thereafter. 
Approved,  June  4,  1906. 

Mar. 2, 1907.  Chap.  2520.—  An  Act  To  amend  an  Act  entitled  "An  Act  permit- 
vol.  m,  j>. uiv.  t|  tjie  aiding  0f  a  <|am  aorosH  the  Mississippi  River  in  the  county 
s.  8377.]  of  Morrison,   State  of  Minnesota,"  approved  June  fourth,   nineteen 

"ubiic,    N  o .  hundred  and  six. 


179.]' 


Be  it  enacted  by  the  Senate  and  House  of  Representatives 

m  i  s  sissippi  of  the  United  State*  of  America  in  Congress  assembled.  That 

RiTtme  extended  section  one  of  an  Act  entitled  "An  Act   permitting  the 

fdsTPowe?tom^kuilding  of  a  dam  across  the  Mississippi  River  in  the 

pany  to XunjKi  county  of  Morrison,  State  of  Minnesota,     approved  June 

%fi{£™nQount*  fourth,   nineteen  hundred   and  six.  be,  ana  the  same  is 

hereby,  amended  so  as  to  read  as  follows: 

Location.  "Section  1.  That  the  consent  of  Congress  is  hereby 

amended.'  p*  ^  granted  to  the  Pike  Rapids  Power  Company,  a  Minnesota 

corporation,  its  successors  or  assigns,  to  construct  and 

maintain  across  the  Mississippi  River  a  dam,  canal,  and 

works  necessary  incident  thereto  for  water  power  and 

supply  purposes  at  a  point  between  sections   twenty, 

twenty-nine,  and  thirty-two  in  township  one  hundred  and 

twenty-eight  north,  range  twenty-nine  west  of  the  fifth 

principal  meridian,  and  sections  seventeen  and  twenty,  in 

townsnip  thirty-nine,  range  thirty-two  west  of  the  fourth 

firincipal  meridian,  in  Morrison  County,  Minnesota: 
^rovuled,  That  the  plans  for  the  construction  of  said 
\varC7oftapprovedam  and  appurtenant  works  shall  he  submitted  to  and 
plan*,  etc.  approved  by  the  Chief  of  Engineers  and  the  Secretary  of 

War  before  the  commencement  of  the  construction  of  the 
changes.         same:  And   provided   further,    That    the   said    the    Pike 
Rapids  Power  Company,  its  successors  or  assigns,  shall 
not  deviate  from  such  plans  after  such  approval,  either 
before  or  after  the  completion  of  said  structures,  unless 
the   modifications  of  such   plans  shall   have  previously 
been  submitted  to  and  received  the  approval  01  the  Chief 
sluiceway.       ()f  Engineers  and  of  the  Secretary  of  War:  And  provided 
further.  That  there  shall   be  placed   and  maintained  in 
connection  with  said  dam  a  sluiceway  so  arranged  as  to 
permit  logs,  timber,  and  lumber  to  pass  around,  through, 
and  over  said  dam  without  unreasonable  delay  or  hin- 
Lock.  derance  \sic]  and  without  toll  or  charges:  And  provided 

further,  That  the  dam  shall  be  so  constructed  that  the 
Government  of  the  United  States  mav  at  any  time  con- 
struct in  connection  therewith  a  suitable  lock  for  naviga- 
tion purposes,  and  may  at  any  time,  without  compensa- 
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fyuT.  be.  ac*d  the  same  is  hereby-  aaaaesaKted  so  as  to  i^ad 
a§  foJk-nr*: 

"Sec-  3.  "Haas  dak  Art  shall  be  mM  a&d  v«ri  rates  dae^J^ 
^*^t  inHPHD  annbGiinid  be  wsmaei»«*d  aridajnn  dsroe  year* 
tzti  six  mollis  a&d  be  oognptated  viifam  ai  toues  frooa 
ii>e  that  *j£  lie  passage  *&  daas  JLdL  ~ 


2? 

■"y»y  hlrZ.. — Ajl  A'.*i  |V»|mi....Tiir  lit-  tndliinr  r.tf  a  -daaL  jwtobf  ii«t    *■**■  ■*•  3*ft 
Kjsbkse^c  £Lh»Br  tmrvmesL  li**-  -ridae*  of  S*.ni  ifi^odf.  Jfrtar-tiL  *>.mrnr.    TULB  ^^ 

i£?  is  wntteA  i*f  xi«?  S**ttiU  -q»A  H*/****  <4  R4'$nm*w£5fctK*x 
if  v.*  United  Sl<3U*  -rfAffuerUta  v.t#  f '4**£!r*#*  -a^emMai.  Tlart  ajJ^  * j  * *  i*',,i 
lie  v.oraeiii  -*f  Co^Tess  is  Lere&nr  siamed  to  lie  Sanak    *■«*  3unj;c» 

^L-jtrr  lie  lavs  ■:£  lie  Sia.1*  <•#  Mikixtfasttiau  h&  s^^yttts^yrspSLs^^tt 

or  t-«LziiS-  i.o  build  a  <ifum  a-anaa?  the  Mississippi  Efrrer 

a.i   tie  Saask   Eap&ds-  so  <*lte(L  in  said  irr-er.  as-d  be- 

nr**-^  lie  TiEa^*  <rf  Sanik  Rapids-  in  Jiemtm  Coqjot. 

M.~jr**s>:a-  a&d  lie  «tt  ctf  Saini  CUcrj-d.  «r  azi  *ddnicm 

:ie:reof.  in  Sieams  Ccrjaorr.  10iix*sv»ia..  f-or  lie  dpeT-ekjp- 

rijri.1  ■:<£  ara.i«r  pcnrer.  aaw3  saeii  *r«cks  az*d  sunatftOTe*  m 

■:••:  r^nw^i-an  liewaii  i  as  niay  be  ifHoessainr  «wr  wETwocaaa  m 

lie    ie-T*icijHiiw!fl   <rf  said  porarer  aaad  m  lie  ma3iza:ti<Hi 

iiere*of :  Prvridai.  Thai  fie  plaiD^  f«r  ihf  OGCtStracitk-^i  <f  i^w.3V1Jl     rf 

•ifci i  -ifc^m  «JDd  jqppnrtiesfcrai  ^--c-rk*  sball  be  sr2b3iiin<e«d  iott**  ^42^* 

»z.-i  hppro¥«i  bj  tl*  Clarf  -of  Eaasgiofters  aiw3  the  Sttz*-7***^***' 

:.iLrr  c/  W*r  bdon*  it*  <irjg^nrartif«a  «rf  tie  same:  J.*rf 

zr~.*r0&&3  fwrfaer-  Th*X  ihe  said  5»ok  Rapid*  Majgufait- J£!*&t**im'* 

vzziziz  CoszipuiT.  iL§  saooeaeore  -or  •*gpgy^1  dball  sol  deTi-,^^ 

a.t«e  n^tieff^lhr  &xxm  aaid  pl*m  after  skJr  appsx^raL  €Klber 

bef csre  -or  after  lie  ciooa3pk<t«Ha  dt  maA  strortTare*.  imle» 

lie  iDC«di5fja*ikiEi  of  saad  plaios  dbafl  bare  beec  sohnnfintcd 

grrrirridx  no  aaad  reociT«d  ithe  appponral  ctf  iht  Clarf  of 

E^ziueeg?  askd  -rf  the  Se«crenarT  <«  War:  Amd  prwid#l 

further.  Tiax  lieme  §fc*D  be  pboed  ajad  mamiaioe^d  m   s*&*t 

''>:>z-i&?wm  -»iii  said  *d*im  a  nakevaj  bg»  arraiojsed  a*  i«o» 

^•eTtzoi  k«e?-  timber-  aud  hmiber  lo  pass  arosaxML  ihirTOig&L 

c«r  crr-er  said  dazD  -aihbonrt  impemsosxMt  delaT  or  iimdr^Dioe 

hZii  -aitiiOTn  i«oU  «•  -daarses:  J*d*  ppm&ed  jfwttvar.  Tta.l1Bi^fif1'T'M!r^" 

said  daze  siaM  be  so  ooctsiriirtad  liaa  lie  GOTerxoifeeiDi  <^f 

lie  Unxted  Sia-ies  maj  a2  airr  umt  zon&trortmocimx&zkim 

lietpeTrrti  a  suiiable  k*i  frw  laTsagaxkoi  jrci^-aes.  aad 

sranr  as  asj  lisae.  -aiiiKrai  «^«raari«L  «0Q!tSKJ  said  casQ 

so  far  a*  siaB  be  iie^iejssarT  for  poipcises  <rf  iiaTi^a-ikfla, 

t*ci  siaB  iK-fl  •testrenr  w  re^d-acie  lie  vaser  pc-nr-er  derel- 

oj«eid  l»j  said  dam  aikd  snrcKirape§  ik>  az:j  CTe*r4ier  exleitl 

liaa  maj  lie  necieasajrr  iio  prnTide  proper  faofiiies  fc-r 

BaTi^afficcL  aad  lie  Secreftazy  <€  War  hat  a£  arj  1322*   ,QllM*"t 

reiqiiai*'  aa*d  enfopoe-  a-t  lie  expeaase  *A  lie  <*anier*-  sodb 

EBwJaficatioo*  aad  daafi^es  m  tb  ciiosaiictkm  <rf  aasd  dajm 
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of  the  Chief  of  Engineers  and  of  the  Secretary  of  War: 
io2^tc*ay8  **£*&  provided  further,  That  there  shall  be  placed  and 
maintained  in  connection  with  said  dam  a  sluiceway  so 
arranged  as  to  permit  logs,  timber,  and  lumber  to  pass 
around,  through,  or  over  said  dam  without  unreasonable 
delay  or  hindrance  and  without  toll  or  charges:  And  pro- 
vided further,  That  the  dam  shall  be  so  constructed  that 
the  Government  of  the  United  States  may  at  any  time 

Aids  to  navig*- construct  in  connection  therewith  a  suitable  lock  for  navi- 
t,on*  gation  purposes,  and  may  at  any  time,  without  compen- 

sation, control  the  said  dam  so  far  as  shall  be  necessary 
for  purposes  of  navigation,  but  shall  not  destroy  the 
water  power  developed  by  said  dam  and  structures  to  any 
greater  extent  than  may  be  necessary  to  provide  proper 
Facilities  for  navigation,  and  that  the  Secretary  of  War 
may  at  any  time  reguire  and  enforce,  at  the  expense  of  the 

changes.  owners,  such  modifications  and  changes  in  the  construc- 
tion of  such  dam  as  he  may  deem  advisable  in  the  inter- 
ests of  navigation:  And  provided  further,  That  in  case 

Litigation.  any  litigation  arises  from  the  building  of  said  dam,  or 
from  the  obstruction  of  said  river  by  said  dam  or  appur- 
tenant works,  cases  may  be  tried  in  the  proper  courts,  as 
now  providea  for  that  purpose  in  the  State  of  Minnesota 

ExiaUng  laws  and  in  the  courts  of  tne  United  States;  but  nothing  in 

not  m  this  Act  shall  be  so  construed  as  to  repeal  or  modify  any 

of  the  provisions  of  law  now  existing  m  reference  to  the 

protection  of  the  navigation  of  rivers  or  to  exempt  said 

structures  from  the  operation  of  same. 

Fishways.  Sec.  2.  That  suitable  fishways,  to  be  approved  by  the 

United  States  Fish  Commissioner,  shalj  be  constructed 
and  maintained  at  said  dam  by  said  corporation,  its  suc- 
cessors or  assigns. 

Amendment.  sEC.  3.  That  the  right  to  amend,  alter,  or  repeal  this 
strucuon0'  ^""Act  is  hereby  expressly  reserved;  and  the  same  shall 
become  null  and  void  unless  the  construction  of  the  dam 
hereby  authorized  be  commenced  within  one  year  after 
the  passage  of  this  Act  and  completed  within  three  years 
thereafter. 

Approved,  March  12,  1904. 

Mar.  22,1906.        Chap.  1128— An  Act  Extending  the  time  for  the  construction  of 
Vol.  34,  p.  84.    tjie  cjam  a(TO;w  tjie  Mississippi  River  authorized  by  the  Act  of  Congress 
[II.  R.  15649.]    approved  March  twelfth,  nineteen  hundred  and  four. 
(Public,     No. 

m-I  Be  it  enacted  by  the  Semite  and  House  of  Representatives 

m  iflsissippiq/*  (he  United  States  of  America  in  Congress  assembled,  That 

RTieme^xte'ndcd  subject   to   all   the    other    provisions    contained   in  the 

d°Brm7noi?ot25Act  of  Congress  entitled  "An  Act  permitting  the  build- 

go)by  Minnesota ing  of  a  dam  across  the   Mississippi   River  between  the 

ley  comftpaiy.ro1" counties   of    Wright    and    Sherburne,    in    the    State    of 

amended'  P*  °7' Minnesota/'  approved  March  twelfth,  nineteen  hundred 

and  four,  the  tune  limitations  for  the  construction  and 

completion  of  the  dam  authorized  by  said  Act  are  hereby 

extended  until  December  thirty-first,  nineteen  hundred 

and  eight. 

Approved,  March  22,  1906. 
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Lank  far  msfi- 


F&rora^F  s££tss_ 


*iiLer  sc&eh  ApproviiL  either  before  or  After  the  eo^pfetkai 
of  %*&d  ssraetsre.  oaafess  (he  mrv&fieacfioife  of  sadi  plAias 
siiil  hAve  offerftiiaBtr  beea  ^bccisseii  so  And  receive*!  the 
AopfOTAL  o*  the  Chief  of  Krtg§n#ec5  ab*1  she  SeeireSAnr  of 
Wat:  -4/vi  prwvi&i  furi&tr „'Th*t  there  *haH  be-  placed 
tji*i  ^AfriSAErted  m  eooaeeiQo©  wish  s*i*i  *iAm  a  ihatew^jt 
•o  *.rraingTP^  *•>  ji??  as  to  permit  Erj*^,  umber.  ABai  kunber  to 
p-iw*  ato*^-^  slhroagh.  *ja*i  orer  *Airf  -iAm  wit  Lois  isEre*- 
ionAbie  -leLfcT  or  &ib*ier*aee  S*v?I  AE»i  without  to£l  or 
<fiLATOT»:  J^  pvwiUrf  fer&>*T.  ThAt  db*  «fSAm  *hA3  be  so 
#'.csura*:te»i  that  the  Government  of  the  Ifaised  StAtes 
^iaj  tu  aut  simie  eiov&trTxt  m  cociaeefioia  therewith  utjr 
f--rth*=r  s^iijLibie  Lock  for  navigAtion  p»srpoftes-  AE*i  m*j  at 
a^t  diii*-  without  '•>"■  zipemfiAtfrja  control  the  saLi  dam  50 
fir  a*  shall  be  necesfeAry  for  {rap-Gees  of  EAviiasirinL  best 
shah  i*;-*  •iestroy  the  wAter  power  derei'jpeti  by  said  daoi 
an-i  rtriotr^rp*  so  any  zreaser  extent  than  may  be  nece&- 
•.i.rr  :o  proviie  oroiDer  f Acuities  for  navi^Aitknu.  an*i  that 
".ii<rr  Seor^SAry  or  Wat  r^Ay  as  any  tim**  rebuke  anri  e&- 
:  v:  *.e  as  she  "rxpetii=e  of  "he  owner*  snsrh  m^iScatBons  and 
:Ltr_^^  in  "he  coofetr^tion  of  *aii  dam  a*  be*  mAT  'i*eca 
lOT^ih^  in  she  interest  of  rLATx^arifc-.n:  JL*vi  prKi*ri£#l 
/•.■rz^s.r.  That  in  ^otisiiierASion  of  she  conveyance  to  the 
Yr_:e»i  Stat***  of  America  by  safii  civrporasion-  or  it*  s-rac- 
;er-s:r2  or  As*iz2ft,  of  sr^ch  suitable:  tract  or  tracts  of  land 
^  :;..bj  be  approval  or  seiiecteii  by  th*  Chief  of  EsiCTseecs 
t.o  :  the  Secref»4rT  of  Wat  for  5o^k  or  other  jrarpoees  for 
- .  ■•;_  r^Ti£jfcdotL  *a  *for*s*&i.  the  r%ht  i»hAl.  beeo:o^et2»d 
-.0^  -.iiii^  2*  h*?reby  T^steid  eh  the  sA2ri  The  5*irtt  tlrswl 
K'.^:'.r.'t  Power  Co-2CLp*QT,  sd?  soeeeseor*  «nsi  i«t2Esr  to 
~- ■.•■»-  .LZ^i  biTs^iAte  with  water  aej  felAiick  in  the  \thss&~ 
^izzi  Kir?*  •itoAte  Abo^e  SAiii  jwropoeeii  *ite  A£ki  *ttriASed 
v/.:hervj  of  the  ^rEaktp*!1  limits  of  Stiat  CfcoA.  SceATB» 
r.  0^:7..  JGnr«!Sr>SA-  wtirfa  esiat  betoo^r  to  :he  United 
Sc.f.^r  of  Altera  a  AQiri  whkh  hire  not  ieem  srbjeetai  to 
:l:t  *r.*jrr  -;n<ier  uhe  hocLesteA^I  Eaws  or  ^oefc^f  dfep^oisitioii 
a"  ".f.e  :Lo jt  jf  th»-  pAfiftAee  of  thi§  Aet,  stkh  n^fet  jf  ^yw- 

A£~  *•'-   0*r  <*tLJOJ«»i  Without  AET  ^/2SpeBg*tk?Q  tO  bfe  P«aM  tO 

-.he  ^"2i*eti  StAt»*ft  o-f  Az&mr^.  5ATe  Aa*i  ezzept  the  vAfcue 
•:■  i  r  Ai'.i  Ltruis  *o  to  be  #>'i«TeTe»i  for  Bock  ot  ocoer  p^iFpoees- 

rtwjr.,  z.  T?iAt  sTEtAble  Si*Wat^,  to  be  Apf^ore^i  by  the 
^"zi'.eii  ?&]lz&>  Fash  Cora  rzifegfofher^  *hAS  be  <w»fitracted 
An.«i  ^LitintAizieii  At  *A&i  d&xL  by  «u-i  etir{Mro£roau  k*  snie- 
♦■*e^««  jr^  :*.r  a^ishs*- 

S^: .  -*i.  ThAt  in.  ^,Aae  agt  tk%AJi6o^ii  atm^s  from  the  baiI4- 
,r^:  •.:  •Ai.i  «i;tm  -/r  LjcSs  or  frocn  the  ob»tn^rt&oci  of  «Aki 
r.T^:  by  **tfci  .iim.  or  AppratettAat  work*  ^Ases  niAy  be 
•rieii  hi  "he  proper  ^wsrts  a*  e*vw  perf*a&i  for  thAt  por- 
c-'.fte  :r.  "he  StAte  of  Mimie&iuA  or  in  the  eiorin*  o-T  the 
o'nl'.eii  5tAti>ft- 

Se*:.  4.  ThAt  the  risikt  to-  xzn&oA*  Alter r  or  repeal  thi§ 
Ai*u  2*  hereby  expri?ssfy  reserr^i.  AGri  the  SAm^e  ahAil  be- 
^j^ie  nx£  Aiui  Toii  unless  the  ^Betraetint  of  the  dAaa*rattaaB' 

33«»— ^Doeaasi,®^ — e 


r  fftgyrfypf. 
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as  he  may  deem  advisable  in  the  interests  of  navigation: 
nihways.  j^  provided  further.  That  suitable  fishways,  to  oe  ap- 
proved by  the  United  States  Fish  Commissioner,  shall  be 
constructed  and  maintained  at  said  dam  by  said  company, 
its  successors  or  assigns. 
Litigation.  gEC  2.  That  in  case  any  litigation  arises  from  the 

building  of  said  dam,  or  from  the  obstruction  of  said 
river  by  said  dam  or  appurtenant  works,  such  cases  may 
be  tried  in  the  proper  courts,  as  now  provided  for  that 

?urpose  in  the  State  of  Minnesota  and  in  the  courts  of  the 
_o  Fnited  States:  Provided ,  That  nothing  in  this  Act  shall 

notaflectSi.       be  so  construed  as  to  repeal  or  modify  any  of  the  pro- 
visions of  law  now  existing  in  reference  to  the  protection 
of  the  navigation  of  rivers,  or  to  exempt  said  structures 
from  the  operation  of  the  same. 
.tSon01  con"     Sec.  3.  That  this  Act  shall  be  null  and  void  unless  the 
said  dam  herein  authorized  be  commenced  within  one  vear 
and  be  completed  witliin  three  years  from  the  time  of  the 
passage  of  this  Act. 
Amendment.       gEC  4    That  the  right  to  amend  or  repeal  this  Act  is 
hereby  expressly  reserved. 
Approved,  February  20,  1905. 


(39) 
[At  Augusta.] 

vT&f '  *  tf&       Chap-  3566.— An  Act  Permitting  the  building  of  a  dam  across  the 
vol.  B4,  p.  &»7.   Mississippi  River  between  the  counties  of  Stearns  and  Sherburne,  in 

1H.  R.  19431.]    the  State  of  Minnenota. 
Public,   No. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 

R^*B[BB[vvl  of  the  Uiiited  States  of  America  in  Congress  assembled,  That 

The  st.  cioud  the  consent  of  Congress  is  hereby  granted  to  The  Saint 

m°aWyrdCn°m!>ft"n  Cloud  Klectric   Power  Company,  a   Minnesota  corpora- 

aumsu*     (attion,  its  successors  or  assigns,  to  construct  and  maintain 

across  the  Mississippi    Kiver  a  dam,  canal,  and   works 

necessarily  incident  thereto  for  water  power  and  supply 

[mrposes,   and   a    lock   for    navigation    purposes,  wnicn 
ock  shall  be  operated  and   kept  in  repair,  as  may  be 
required  by  the  Secretary  of  War,  by  tne  said  company 
Location.        at  its  own  expense,  at  any  point  between  section  seven, 
township  one  hundred  and  twenty-three,  range  twenty- 
seven,  in  the  county  of  Stearns  and  State  of  Minnesota, 
and    section    twenty-live,    township    thirty-five,    range 
thirty-one,  and  sections  thirty  and  thirty-one,  in  town- 
ship thirty-five,  range  thirty  west,  in  Sherburne  County, 
xT'ro'vai  of  Mi,m<*s°t,"i:    Provided,  That  the  plans  for  the  construction 
plans.  of  such  dam  and  appurtenant  works  including  a  lock  shall 

be  submitted  to  and  approved  by  the  Chief  of  Engineers 
and  the  Secretary  of  \\  ar  before  the  commencement  of 
changes.  t)ie  construction  of  the  same:  And  provided  further,  That 
the  said  The  Saint  Cloud  Klectric  Power  Company,  its 
successors  and  assigns,  shall  not  deviate  from  such  plans 


afsi^  •nrfi  approvaL  «nher  before  or  aft<5r  tibe  WErptetisD 
of  ~aiai  s^iccore-  ankss  she  mvidiKaJriiott  of  *G£h  piaos 
•iiAil  h-AT*  areriota-tT  heien  s*ibcaiSu£*i  so  atuI  reesireti  die 
*c-p-r:-T*l  ox  she  Chief  of  Engfrtfera  Aiui  she  Secretary  o€ 
Wat:  ^£/%i  prwridsji  f'ertktiTr  That  sher*  shalL  be  parted 
alt!  ',iArr.,aA£na»i  £a  ojaceetioa  with,  sail  4*si  a  sBi5e*w*yT 


z-iah  ato^-saI.  shm-fi^h,  auii  ot€t  *ai*i  -iaEa  TBisho*is  anre»- 

io-La^ie  -leUy  or  fcJT>rieran*:e  :>i*I  azui  wisho*iti  soil  or 

''.iiAT-i^s:  -l^i  prvriUti  f*uri3M.T„  That  she  «lAni  shall  be  so    iu*fc  fee  a»wtr- 

oi££sr~otrii  shac  she  CoTera mem  of  she  United  3cas<!»r 

hat  as  act  si£ie  <wffli=xrT2«  ni  «ijEneeiao«i  sher^wkh  any 

fjrsher  sviisabie  .ook;  foe  nATizASko:  p*iirp«i*-e§  AE*i  may  Aft 

atlt  sine  irishocs  «*o  n  pecsA&fcin  'onsrot  she  sairi  «iaca.  50 

itr  a*  -Lai-  be  nrtitt^sATT  fir  pcrp-oees  of  nATtzACirjiu  hot 

shall  n*is  -ies^roy  she  waser  po^c^r  ■ie-rri.vpeif  hj  ~*&i  dam 

at.-":  TTr'.::s;.r^s  so-  any  ^r^as^r  *xs«*ns  Shan,  may  he  &trj&- 

-ajt  1,1  priTS/ie  -riser  fActHsie-  fir  nATJcAHDon.  tzui  shaft 

".hr    S*r.r*SATT   -it    ^TaT   HAT   AS    ACT   Slime  F^ISir*   AC*i  «k- 

: .:  1*  ls  :L*~  ~xpeTii=e  of  she  o-TFjser*  -rah  zni>ir&*irBi^s  and 
iharjiTrft  zi  she  ^x-^srr>vsl.ir  .-..f  *;u,i  -i.Lci  As  he  tcj&j  'deem 
l.:-t>ao-~  in  -^  ns*re**s  'if  naTl^AsI.yrL:  £r.*i  prwiud 
/.r-vr.  Thar,  in  oitii-i«:erASL..in  of  she  -lotLT^yAiLee  so  she 
\~r-.sec  Ssase*  -,f  JLHerir.A  hj  -aLl  'Mrporasktu  or  :s*  s^r- 
/•^mi-r-  i-r  ;tar?igs^.  of  •Tjeri  -niSAbie  staos  -ir  stju».?3  of  lanrl 
5.-  .v.AT  -e  ApproT*!  -'X  aeuMui*ii  by  ntu*-  rti**f  «*.-f  EeurirK^TS 
i.r. :  "C-k  Seiir^Arr  of  Wat  fir  !.*.<k  or  •';rAh«'^;*Trp-ii5«»s  fioc 
-  .  :_  r^AT-Vii^jc  a*  Af'"-rres*ii-  the-  ristn  xcjlL  hztxiiwrxnA 
v..-  tahi*  'i  L^Tfrhy  T«siuw£  a.  the  ^ai*I  Tine  5*£nn  CVjod 

ri-.-c-  .Lziti  ziTZi.iA"i>  TFLcfa.  Y*&£r  aut  i*utn<fe  en  che  Mh&is- 
'  '  r*r  -iniiAC^-  Ab">T*  £ai», 
'.tj*r:y  of  r.Le  Hrmittrp*!  limid 
f...in:T.  Mir.iii^in^  wtiirtiL  may  fcuriocuz  so  ibe  Uoit«d 
^■-.A"r*-  if  AneraA  Arbl  wtkii  have  m*  Seen  srbjeetoi  to 
ir.j  ^:ry  "-a-i^r  -h.^  h«r>aL«sti**il  Iaw^  or  •.otfeer  ftep-oisiriioii 
a:  :o^  'lZSjt  if  "he  p^s^feie*'  ••>?  Urn  2kfA~  *tk&  r^fei  ;>f  5air- 
.isi:-r  -.1  T-i^  *tLj«^y<»i-i  wit&io^t;  aut  ^y2ap#Q5*cioiQ  to  be  p*fri  tU» 
:c^  r.'nln^ii  Sr*Aui»»  of  An&mtt*.  *ave  AQri  ^^^cpt  dwt  ta&» 
1 :  rAi-.i  Ltn-.ir  *«>  so*  fce  ^otiT^T^i  for  Irintk  «o«  o^oer  parjrjeifiS- 

*'zL-&i  >iA:.«*t§  Fbh  Tocimi=ei->Q*r.  *hAH  he  tfm&xrxlLed 
.•ini  H-iinnAizi*>ii  as  •a&1  'iAm  by  **ii  «^>rprjr*cii-^L  h&  &&- 

"J^^rtir*  'If  ;lw»ItZnis^ 

S£i: .  ^ .  MliAn  in.  cA»e  act  Kntaci  Jtt  Arfe«  ffinom  nfcfr  b«iiLr4-  uo^osol, 
;."_.*  if  -aIo!  'i-trn  '^r  i*j<4s  or  fro'cn  she  ob»trT&rCBrrya  »of  *&A 
r.T*-?  hy  Ajiisi  >JAm  or  Ap-yirt<?n*n.i:  w«jrk»  ^aj^s  hat  he 
zr.t*:  zz,  she  w^oper  trxms  a^  Djitw  proTi<i«*ii  for  shASp»ir- 
z<**  iin  she  Si*ne  of  34rrmes>s*  <*3r  m.  she  <io»irt5  oc  she 
r.'nlsai  SsAse*- 

Se*t  .  ^.  ThAS  she  rizhs  s«>  amen**!,  alt^r.  or  r«p«tl  shis   >rnwirfm«nc 
.L?s  is  Lereoy  ersnesly  r*»serT«5ii.  AEai  she  SAine  shall  be-   7in»  if  -.wa- 
^jce  cull  ari^i  ro^i  ml^ss  she  "lotsfitinietajc:  of  she  d«mia 
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hereby  authorized  is  commenced  within  one  year  after 
the  passage  of  this  Act  and  completed  within  three  years 
thereafter. 
Approved,  June  28,  1906. 


(40) 
[At  Watab.] 


Apr.  23,  1904. 
Vol.  83,  p.  295. 

.  R.  14413.]" 
blic,    No. 


[P'u 
151.] 


Mississippi 
River. 

Watab  Rapids 
Power  Co.  may 
dam  in  Minne- 
sota. 

Location. 


Provisos. 

Secretary  of 
War  to  approve 
plans,  etc. 


Changes. 


Sluiceways. 


Lock. 


Chap.  1487. — An  Act  Permitting  the  building  of  a  dam  across  the 
Mississippi  River  between  the  counties  of  Stearns  and  Benton,  in  the 
State  of  Minnesota. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^ThdA 
the  consent  of  Congress  is  hereby  granted  to  the  Watab 
Rapids  Power  Company,  a  Minnesota  corporation,  its 
successors  or  assigns,  to  construct  and  maintain  across 
the  Mississippi  River  a  dam  and  works  necessary  inci- 
dent thereto  tor  water  power  and  supply  purposes  at  any 
point  not  less  than  four  hundred  feet  above  tne  mouth  of 
Watab  River,  between  section  twenty-one,  in  township 
one  hundred  and  twrenty-five  north,  range  twenty-eight 
west,  in  Stearns  County,  and  section  nine,  in  townsnip 
thirty-six  north,  range  thirty-one  west,  in  Benton  County. 
Minnesota,  which  may  be  approved  bv  the  Chief  of  Engi- 
neers and  the  Secretary  of  War:  ^Provided,  That  the 
plans  for  the  construction  of  said  dam  and  appurtenant 
works  shall  be  submitted  to  and  approved  by  the  Chief  of 
Enigneers  and  the  Secretary  of  War  before  the  com- 
mencement of  the  construction  of  the  same:  And  pro- 
vided further,  That  the  aforesaid  Watab  Rapids  Power 
Company,  its  successors  or  assigns,  shall  not  deviate  from 
such  plans  after  such  approval,  neither  before  nor  after 
the  completion  of  said  structures,  unless  the  modification 
of  said  plans  has  been  previously  submitted  to  and  re- 
ceived tne  approval  of  the  Chief  of  Engineers  and  the 
Secretary  of  War:  And  provided  further,  That  there 
shall  be  placed  and  maintained  in  connection  with  said 
dam  a  sluiceway  so  arranged  as  to  permit  logs,  timber, 
and  lumber  to  pass  around,  through,  or  over  said  dam 
without  unreasonable  delay  or  hindrance  and  without  toll 
or  charges:  And  provided  further,  That  the  dam  shall  be 
so  constructed  that  the  Government  of  the  United  States 
may  at  any  time  construct  in  connection  therewith  a  suit- 
able lock  for  navigation  purposes,  and  may  at  any  time, 
without  compensation,  control  the  said  dam  so  far  as 
shall  be  necessary  for  purposes  of  navigation,  but  shall  not 
destroy  the  water  power  developed  by  said  dam  and  struc- 
tures to  any  greater  extent  than  may  be  necessary  to  pro- 
vide proper  facilities  for  navigation,  and  that  tlie  Secre- 
tary of  War  may  at  any  time  require  and  enforce,  at  the 
expense  of  the  owners,  such  modifications  and  changes  in 
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Chap.  2936.— An  Act  To  amend  an  act  entitled  "An  Act  to  authorize    $ar.  4,  1907- 
the  Ox  Bow  Power  Company  of  South  Dakota  to  construct  a  dam  across    VoL  **» p- 1415, 
the  Missouri  River."  [H.  R.  25672.1 

[Public,   No. 
271.] 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled,  That  Missouri  River, 
section  two  of  chapter  eighteen  hundred  and  twenty-one  Time  extended 
of  the  laws  of  eighteen  hundred  and  ninety-four,  approved  powe?  company 
April  twenty-eighth,  nineteen  hundred  and  four,  is  hereby  fc>  dam,  at  ox 
amended  to  read  as  follows:  °*  Bend* 

"Sec.  2.  That  this  Act  shall  be  null  and  void  unless BtSon*con- 
the  structures  herein  authorized   shall  be  commenced   vol.  33,'  p.  571, 
within  one  year  and  completed  within  three  years  from*11"81"1  ' 
the  date  of  approval  thereof/ ' 

Approved,  March  4,  1907,  11  a.  m. 


(43) 


(Extract  from  river  and  harbor  act  of  June  3,  1896  (Public,  No.  175,  p.  34,  par.  1) 
relative  to  construction  of  dams  across  Missouri  River  above  Stubbs  Ferry, 
Mont.] 

Improving  the  upper  Missouri  River  between  Stubbs'   Missouri  River. 
Ferry,  in  Montana,  and  the  lower  limits  of  Sioux  City,  Mont.,  to  sloux 
Iowa.     *     *     *     Provided,  That  subject  to  such  condi-  cl&'0J2ro.a" 
tions  as  the  Secretary  of  War  may  prescribe,  any  person,  m^^ B p  e  r  - 
company,  or  corporation  may  construct  a  dam  or  damsm 
across  said  river  above  Stubbs  Ferry,  with  necessary  canal 
and  improvements  to  develop  water  power  and  for  other 
useful  purposes;    *    *    * 


(44) 

[Near  Stubbs  Ferry.] 

Chap.  103. — An  Act  To  authorize  the  Missouri  River  Power  Company    June  8, 1894. 
of  Montana  to  construct  a  dam  across  the  Missouri  River.  Vol.  28,  p.  91. 


Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Conaress  assembled,  That   Missouri  River 
the  consent  of  the  Government  is  hereby  given  to  thedam^usour^ 
Missouri  River  Power  Company  of  Montana,  its  succes- Rlver'  Mont- 
sors  or  assigns,  to  construct  across  the  Missouri  River,  at 
some  point  at  or  near  the  southeast  corner  of  Township 
Eleven  north,  of  Range  Two  west,  Montana  meridian, 
to  be  approved  by  the  Secretary  of  War,  a  dam,  canal, 
and  the  appurtenances  thereof,  for  water  power  and 
other  purposes,  and  in  connection   therewith   a   foot- 
bridge or  bridges  for  public  use.     Said  dam  shall  be  con-    secretary  of 
structed  under  the  supervision  and  control  of  the  Secre-  ^aiL. .tetc*pprove 
tary  of  War,  and  before  the  same  shall  be  commenced  the 
plans  and  specifications  shall  be  approved  by  the  Secre- 
tary of  War.    The  dam  shall  be  furnished  with  a  suitable 
boom  and  log  sluice,  and  the  company,  or  its  successors    siuice,  etc. 
and  assigns,  shall  execute  to  the  United  States,  with 
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(42) 

[At  Ox  Bow  Bend.] 

Vol  aS'p.'wo.      Chap.  1821.— An  Act  To  authorize  the  Ox  Bow  Power  Company,  of 
"  -  South  Dakota,  to  construct  a  dam  across  the  Missouri  River. 


JH.  R.  11972.1 
public,       o.     jg^  n  enacted  by  the  Senate  and  House  of  Representatives 
Missouri  River,  0f  the  United  States  of  America  in  Congress  assembled,  That 
ox  bow  Power  the  consent  of  the  Government  is  hereby  given  to  the 
st'rucVdVmOx  Bow  Power  Company,  of  South  Dakota,  its  successors 
ftcross.  or  assigns,  to  construct  across  the  Missouri  River,  from 

aton*        lot  three,  in  section  twenty-six,  township  fourteen  north, 
range    three   west   of    the   Montana    meridian,    to   the 
opposite   bank  of   same   river,  to   be   approved  by  the 
Secretary  of  War,  a  dam,  causeway,  ana  the  appurte- 
nances thereof  for  water    power    and   other  purposes: 
ptovuob.        Provided.  That  the  plans  for  the  construction  or  said 
war0  to  a r  rove  ^am  ant*  appurtenant  works  shall  be  submitted  to  and 
plane,  etc*ppr  v  approved  by  the  Chief  of  Engineers  and  the  Secretary  of 
War  before  the  commencement  of  construction,  and  when 
so  approved  no  change  shall  be  made  in  said  plans  with- 
out tne  prior  approval  of  the  Chief  of  Engineers  and  the 
Secretary  of  War:  Provided  further,  That  the  said  com- 
pany shall  construct  and  maintain  in  connection  with  said 
Boome,  etc.     dam  a  suitable  boom  and  log  sluice :  that  suitable  fish- 
Fi«hwaye.       ways,  to  be  approved  by  the  United  States  Fish  Commis- 
sioner, shall  be  constructed  and  maintained  in  said  dam 
by  said  corporation,  its  successors  or  assigns;  and  shall 
conveyance  of  obtain  and  convey  to  the  United  States,  whenever  re- 
stated Un,t6d  quested  to  do  so  by  the  Secretary  of  War,  clear  title  to 
such  land  as  in  his  judgment  may  be  required  for  con- 
structions and  approaches  to  said  dam  for  transferring 
boats  and  freight  around  the  same,  and  shall  grant  to  the 
j>owe°r.°f  WHter  United  States  a  free  use  of  water  power  for  operating 
nond.  surh  construction  work;  and  to  insure  compliance  with 

these  conditions  the  said  company  shall  execute  and  de- 
liver to  the  Secretary  of  War  a  proper  bond,  in  such 
amount  as  may  be  fixed  bv  him:  And  proinded  further, 
namagfe.  That  the  said  company  shall  be  liable  for  any  damage  to 
private  property  resulting  from  the  construction  and 
operation  ol  said  dam  unci  appurtenant  works,  either  by 
prm-cHinKH.  overflow  or  otherwise,  and  proceedings  to  recover  com- 
pensation for  such  damage  may  be  instituted  either  in  the 
State  or  Federal  courts. 

structures  herein  authorized  shall  be  commenced  within 
one  year  and  completed  within  three  years  from  the  date 
of  approval  hereof. 
Ariicmiinciit.        Skc.  3.  That  the  right  to  alter,  amend,  or  repeal  this 
Act  is  hereby  expressly  reserved. 
Approved,  April  28,  1904. 
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wagon  and  foot-bridge  for  public  travel:  Provided,  That   ££{*£■  toter. 
said  dam  shall  be  so  constructed  as  not  to  interfere  with  fere  with  dam 
the  existing  dam  and  mill  at  Sauk  Rapids,  and  so  that  gjfij?  ftt  8auk 
the  Government  of  the  United  States  can  at  any  time 
construct  in  connection  therewith  a  suitable  lock  for  navi- 
gation purposes:  Provided  also,  That  the  Government  of   £7£*jJt  8  0  f 
the  Umtea  States  may  at  any  time  take  possession  of  Government  o  t 
said  dam,  and  control  the  same  for  purposes  of  naviga- Jarred8 tates 
tion,  by  paying  said  company  the  actual  cost  of  the  same, 
but  shall  not  do  so  to  the  destruction  of  the  water-power 
created  by  said  dam:  Provided  further,  That  the  works   Freep^sageof 
be  constructed  so  as  to  provide  for  the  free  passage  of  saw  logs,  rafts, 
saw-logs  and  rafts,  and,  when  necessary,  to  permit  theetc* 
passage  of  boats;  and,  further,  that  such  changes  or 
modifications  in  the  works  as  the  Secretary  of  War  may 
from  time  to  time  deem  necessary  in  the  interest  of  navi- 
gation shall  be  made,  at  the  expense  of  the  water-power 
company:  Provided  further,  That  in  case  of  anv  litiga-   Proviso. 
tion  arising  from  the  obstruction  of  the  channel  by  the 
dam,  canal,  or  bridge,  the  cause  may  be  tried  in  the  dis- 
trict court  of  the  United  States  in  which  the  works  are 
situated. 

Sec.  2.  That  the  right  to  amend,  alter,  or  repeal  this  act 
is  hereby  expressly  reserved. 

Approved,  July  5,  1884. 


(37) 


Chap.  167.— An  Act  Permitting  the  building  of  a  dam  across  the    veV'«'19M 
Mississippi  River  at  or  near  the  village  of  Sauk  Rapids,  Benton  County,  'p 

Minnesota.  [S.  2818.1 

[Public,      No. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives7*^ 
of  the  United  States  of  America  in  Congress  assembled,  That  r,*^  8 1  * 8  * p  p ! 
tne  consent  of  Congress  is  hereby  granted  to  the  Sauk   sank    Rapids 
Rapids  Water  Power  Company,  a  corporation  organized m I v'/am  a°t 
under  the  laws  of  the  State  of  Minnesota,  its  successors  gS™ R  a  p  * d  8 ' 
and  assigns,  to  build  a  dam  across  the  Mississippi  River 
at  or  near  the  Sauk  Rapids,  so  called,  in  said  river,  and 
at  or  near  the  village  of  Sauk  Rapids,  Benton  County. 
Minnesota,  for  the  development  of  water  power,  ana 
such  works  and  structures  in  connection  therewith  as 
may  be  necessary  or  convenient  in  the  development  of 
said  power  and  m  the  utilization  of  the  power  thereby 
developed:  Provided,  That  the  plans  for  the  construction   secretary   Df 
of  said  dam  and  appurtenant  works  shall  be  submitted  to  war  to  approve 
and  approved  by  the  Chief  of  Engineers  and  the  Sec-pans,etc' 
retary  of  War  before  the  commencement  of  the  construc- 
tion of  the  same:  And  provided  further,  That  the  saidplJS^mcationof 
Sauk  Rapids  Water  Power  Company,  its  successors  or 
assigns,  shall   not  deviate  from  sucn  plans  after  such 
approval,  either  before  or  after  the  completion  of  said 
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sureties  approved  by  the  Secretary  of  War,  a  bond  in 
such  sum  as  the  Secretary  may  determine,  conditioned  to 
indemnify  the  United  States  against  all  claims  for 
damages  for  overflow  or  otherwise  caused  by  the  con- 
struction of  said  dam. 
u£0etemm*nt  Sec-  2-  Thftt  the  United  States  shall  be  secured  a  free 
right  of  way  for  constructions  and  approaches  to  said 
dam  for  transferring  boats  and  freight  around  the  same, 
and  a  free  use  of  water  power  for  operating  such  con- 
struction works. 

^Amendment,       g^c    3     That  the  ^^  ^  ^^   amend?  Qr  repeal  thjs 

Act  is  hereby  expressly  reserved,  and  the  rights  and  privi- 
leges hereby  granted  to  said  Missouri  River  Power  Com- 
pany shall  expire  at  the  end  of  fifty  years  from  and  after 
the  approval  of  this  Act. 
Approved,  June  8,  1894. 


(45) 

[Vicinity  of  Buck  Rapid*,  Mont.] 

Apr.  12, 1906.  Chap.  1617. — An  Act  To  authorize  the  Capital  City  Improvement 
Vol.  34,  p.  in.  Company,  of  Helena.  Montana,  to  construct  a  dam  across  the  Missouri 
[8. 4180.1  River. 

[Public,  No.  93.] 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives 
Mont80url  Rlver'  °f  M*  United  States  of  America  in  Conaress  assembled,  That 
capital  city  tne  consent  of  the  Government  is  nereby  given  to  the 
copmp»n™r  of  Capital  City  Improvement  Company,  of  Helena,  Mont- 
SaiMin  v?cinity  ana>  *ts  successors  or  assigns,  to  construct  across  the 
of  Buck  Rapids).  Missouri  River,  at  some  point  between  the  south  line  of 
township  twelve  north,  range  two  west,  and  the  north 
line  of  township  fourteen  north,  range  three  west,  Mon- 
tana meridian,  to  be  determined  by  them  and  approved 
canal,  foot-by  the  Secretary  of  War,  a  dam.  canal,  and  appurte- 

bridgen,  etc.  J  .,  -    /  .  '  \      ±\  il  i 

nances  thereof,  for  water  power,  and  other  purposes,  and 
in  connection   therewith  a  foot  bridge,  or  bridges,  for 
pronto*.        public  use:  Provided,  That  the  plans  for  the  construc- 
waT totftappn>vo  tion  of  said  dam  and  appurtenant  works  shall  be  sub- 
piana.eto.  mitted  to  and  approved  by  the  Chief  of  Engineers  and 

the  Secretary  of  War  before  the  commencement  of  con- 
struction, and  when  so  approved  no  change  shall  be  made 
in  said  plans  without  the  prior  approval  of  the  Chief  of 
Engineers  and  the  Secretary  of  War:  Provided  further, 
That  whenever  required  to  do  so  by  the  Secretary  of 
War  the  said  company  shall  construct  and  maintain  in 
sluiceway.  connection  with  said  dam  a  suitable  boom  and  log  sluice; 
»oorn, etc.  tjia^  sujtaj)je  fjshwavs,  to  be  approved  by  the  United 
States  Fish  Commissioner,  shall  be  constructed  and  main- 
tained in  said  dam  by  said  corporation,  its  successors  and 
assigns;  and  shall  obtain  and  convey  to  the  United 
States,  whenever  requested  to  do  so  by  the  Secretary  of 
War,  clear  title  to  such  land  as  in  his  judgment  may  be 


t*i;"^otc  fvir  -ottDSGrtttfaaD*  laid  <B*pgara&dbe£  i#w»  atad  dam 

::c  *£n£iSA*E7iu£  i»vifcT*  «jiid  Iroisin  Around  lite  sujiat.  itrid^  3"*i*-*-  tf 

Hl;fc^.    ETKL1    V.-    lillt     L2Ti*C    SfcKI**    &    frtft-    HSf    trf    VfiT*i«r 

zr.nrw  f.c  •^•HriLT.'Tiiy  sudL  ?tccjSura|LTtic*L  ir-iiri:  fczid  if-:-  ij>- 
*?ur»r  ^:ci:v-fcis.Ti>.if  tbtTuL  lite*  ttcmdinkiii*  ii*t  anad  t^cspianr 
yiifcZ  ^sAi'.rj-o?-  tzii  dyiixar  i.o  lite  SBGrHUtrr  trf  Wkt  a 
i»j".»;»w  •»*.Cii  ii.  *ra'JL  ^ifnnr;  &&  hax  t*r  iia&c  tnr  iiircr  Bant. 
JLihi  ;r-:rp^CfiiC  furtl^r .  Thia.1  Ti**e  a&ad  wcxijiiUix  i&iJj  W 
nt,9  >&  :  .»t  Lilt  OMZiibs*:  w-:  jarjxnf,*  jm»j#«n x  j^ufriLL^  frcan 
1^  '.t'.cisij^i'.^ui'.iL  .luuc  -i^gsrirtiuL  trf  iuud  dinL  uuc  *£3jurr- 
'^i&lSl  v.cii*-..  -Hni*«r  tnr  vx-htSiw  cr  cn2*«no**\.  euc  jsro- 
"*»*i:^iiir*  i.:  rw.-xer  wii^«iiaifciikai  f  cir  mei  dhziihge  mmx 

Sii".     -      TlihTi  "ui-lf  A". a  *£tfa.']  t#t  tit;  m   B£ii  x;ac  Ulii**ef  li*£     Tm*j£  t  n- 

'.ci*  T*rtj-  kuiii  wii:.;tk*M»i-::  viiiLiL  "llt**-  x*}tsj,*>  ir.cL  litf  da.1** 
t  t.: •; •_•• .  T  iu.  ;_t*r*v.rf 

*L        :  .    Tl;fcl   "uli*-  riip-l  V.    thTifHT.   i».TTiWTf:;      ;rr  J*tf~*3iy  Tilitt 
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si*^    illfl  — .Li  A":  ?>miirr,rnr  i»uiitunr  v  tma.  uttt»  ?*rv  xLrour         Jm**  mm 

; r  -..).*  ritt'&jC +MSUX-  if  AfHrtfTnOG  m  *l>t*i*pTHX*  OMxnniiUiG.  Thtft  xJs^mSUSi 
J  J*i*4*   tZUl  "W-  C    T^.rr4rfi     rif  litf  ^14,1*   tlf  3^cni  ^JCTftHraa 

"Lirni*  «u'.j'>wft*;c^  arid  tLSSQjCii^-  v.»  «»ftii .  trcusorutfi..  Jbiid  naui>- 
-wtuii  b'.r-:t«-  !^r  JL;tw..  it  <G2»t««'.il  tkiunj.  Vjygniik.  m 

l«l  t  ;»:tUI  •g-h.T-:TT'  TV'/  tt;"W  -elf  litf  IlituniL  '.tf  S»»PT<«lii.  ^jTHci." 

l  :.kui-_  ikiii  fal  -.niwr  vcrki-T>wits«iiffihriiirici«iG  iiiarai.0  Sur 
vt,>'>>:vflr  ;rjjj#c>«ef:  /Vi^nidw?..  TfitKl  li*f  «*kid  F-  H- 
i  n**  k-liC  ^  •*!  .  fctrfrrr.  liiftir  «Qrtf.ft98BCir^  JtUO  Jtfw^ri^  ilsniH 
^1.1ujL*  fcT»  "lit*1^  '.njrii  -KEJiHIlJif..  «Oti  '.itiBUfft-  Blid  IIKicimQlK 
*.a.»l    'X   ~ul*>:   BlaaC    CtlUIi  :!**  ill*  SttGPtniBJTr   C^  W-«J  ILtUT  frtOXl 

"ixni^  -i.:  uiiLrt-  dirwt  ii  liif  iawftHi*  c€  lite  laiTacBaiiciL  ctf 
**ta:  TdTflr:  PrinHbi  fwruMi*.  Tiafl  itodo«R  «uiiifciiJrt'  Jcr  liie 
;  *L*?**iir!*-  :*f  fi*i  r.'X«r  liiit-  -Bead  ^t^i  dakQ  \*t  wwgtjnxiiy&t  taid 
n*fc*iiruiiiit*id  i»x  ii*  $uutd  j«uriik^  lArtur  «uoyw«cfrfc  acad 
u*rjii£Zit..   itf  HitT  frcci.  t.t"ti»  v.»  T.TTTrf*  -i#t-  j"Hcrwdr»id  Inr  Tiff 

■••:ii.-'"t»i  *t  tiit  «iiid  did-.,  ur  vcoi.*'  -isppurireuffii  iimwi»c»- 
mo-1  "uii*-  yis.111*-  hax  "t»t  nrkid  in  lii*-  ?icnm*  -:f  t1&  TTih^d 
*irut.v*4  i&Tzixz  *.ir:i'#^r  juri»di'.iiiicm. 

r-ii' .  jl  TiihTi  i.v-i*  A'.i  *t»t«I]  Imwiajfr  jjilI:  icid  x-.ud  niil*?»    *  * ll3W1,+- 

_.-„_,„  .        .  „   .  -jubec    out    (nm*- 

j*5tj>  fciii  »:-.*iL.';«irttii  viiiiL  £x^-  iwivn  erf  lift-  diuiie  i*«!»i-:!L 
Sii-*...  1.  Tiai.i  ii*  rjgi:i  ?,.;.  slwr.  itrnfinud.  ;r  repBn,]  litrif 
A'T»  i*  iwreVx  t^iresiix  7&&trr&&. 
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(47) 

vTaf*  190M7     Chap"  334°— An  Act  To  8Tant  to  Charlee  H.  Cornell,  his  assigns  and 

...__!?'.      successors,  the  right  to  abut  a  dam  across  the  Niobrara  River  on  the 

ril.  R.  17W2.1    Fort  Niobrara  Military  Reservation,  Nebraska,  and  to  construct  and 

[Public    No.0perato  a  trolley  or  electric  railway  line  and  telegraph  and  telephone 

J  lines  across  said  reservation. 

Be  it  enacted  by  the  Senate  and  House  of  Representa- 
tives of  the  United  States  of  America  in  Congress  assem- 
R^TohT&T*bled,   That  Charles   II.   Cornell,   his  assigns,    assignees, 
Charles u.  cor- successors,  and  grantees,  be,  and  are  hereby,  privileged, 
etc!  onftf oruSl-  authorized,  and  granted  the  authority  and  rigiit  to  con- 
R^^rvTuo^8^1*110^  n^n^in,  anc'  use  f°r  power  purposes  a  dam  across 
Neeb,r!,^v,l      n'  the  Niobrara  River  on  parts  of  sections  twenty-two  and 
twenty-seven,  township  thirty-four  north,  range  twenty- 
seven  west  of  the  sixth  principal  meridian,  in  tne  State  of 
Nebraska,  and  to  abut  said  dam  on  the  east  bank  of  said 
Niobrara  River  upon  land  which  is  a  part  of  the  Fort 
Niobrara  Military  reservation,  the  property  of  the  United 
States;  and  sain  dam  may  be  of  sufficient  height  and 
strength  to  support  a  body  of  water  affording  or  furnish- 
ing as  much  as  fifty  feet  effective  head  for  power  purposes, 
overflow  eto.  with  the  privilege  of  backing  water  upon  or  overflowing 
such  part  of  the  Fort  Niobrara  Military  Reservation  as 
may  reasonably  result  from  the  proper  construction,  main- 
DamRge*.        tciiancc,  and  use  of  said  dam,  and  that  any  damages  caused 
thereby  may  be  assessed  by  the  Secretary  of  War  and  paid 
to  the  Vnited  States  before  any  construction  hereby jpro- 
Provuot.        vided  for  shall  be  commenced,     *     *     *     Provided,  That 
pinion.  f°r  (0m"the  grants  and  privileges  above  specified  as  to  such  dam, 
water  power    *    *    *     aforesaid  shall  become  void  unless 
the  construction  of  said  dam  be  commenced  within  two 
years  from  the  approval  of  this  Act  and  completed  and 
put  into  operation  within  five  years  from  the  approval  of 
this  Act ;    *    *    *    Provided,  rI*hat  a  map  of  said  proposed 
secretary    of  dam,  storage  reservoir     *     *     *     shall  be  filed  with  the 
jyan8^pprov,,lH>norable  Secretary  of  War,  and  the  location  thereof  shall 
by  him  be  approved  before  any  of  these  privileges  herein 
aforesaid  shall  become  effective:  Provided  further,  That 
the  privileges  herein  granted  may  at  any  time  be  rescinded 
or  suspended  by  order  of  the  Secretary  of  War;     *     *     * 
Approved,  June  IS,  1900. 


(AH) 

Jun.  14,  him.         Chap.    11. -Aii  Act  IVrmittiiiK  tin*  building  of  a  dam  across  the 
vol.  Ji.p. «...  OHJW.  |<iv<ir  at  tjH,  (.ity  of  Warsaw.  HcMitou  County.  Missouri. 

lie  it  enacts  d  by  the  Senate  and  House  of  Representatives 

mftVttdl!!n'oiIi0'«r)/^^  United  Statin  of  America  in  Congress  assembled.  That 

River. Mm    ""^tne  consent  of  Congress  is  hereby  granted  to  the  city  of 

Warsaw,  beinj  a  city  incorporated  and  organized  under 

the   laws   of   the   State   of   Missouri,   its  successors  or 


to  iferasse  forae  §«dL  ziw.}*   «ds#r  he&x*  or  mher  zkse 

tie  *ppe*s*r*I  o/nfe*  Seew^rj  o£  W*r_ 

i«C-  2,  TSafi  *&*  Gr^r«rs=«His  rf  ifat  Urns**?  5c*s**  ps- 
«rv€»  nht  rigfes  **•  *iet  gfr?r»  th*.z  %t&  hz&c*yw*asijeBZ  oc  'Jot 
ircaffiiaa:  <ot  $£*•  P«a*i  ••fCKnA^  Riv*r  oeisanii*  5s  s*>  <3»- 
fcrne^  2iA2£Sjt2i.  £&£  <9perms*.  zl  *n*LSj«tifm  w^ik  *arr  .jam 
«r  ^cfeir  wqsis  basis  ia*^«r  d*  pnyvinrxB*  o€  sRia-  Xt^_ 
§nae*bfe*  fcuck  <&r  fcrcis  <&r  *irr  <&faer  *zrwesim&  &r  zbraysfr- 
tB3S  piETpoaeg-  ftfiti  *s  til  SE2ies  &>  <erxi2r»a{  **ati  ^pt  or 
'knft  or  «5«il«*  *cracCTr»s_  actl  tht  '&r*i  *£  vcjt  pt>;-£  &&&*si 
hrr  i*adL  «i*zL  or  <&.«*»*,  &>  «xe$l  422.  *!X&£&£  is*  ^rr  bit  kok- 

Csmsns<ft  *feall  szciftftczR-  The  wj&s&bx&xl  oc  *«.■&.  i>tk  or 
&faer  *Gjntvtzz?i!&-  zht  P*Eii  ■i'Onsfifc  I>rr*ijOG^«ii  Coezr- 

«kh  't3K2L  or  o*"i£gr  **2nKinx?»*..  *ftsfcJI  •wer^  v>  *»*•»•  ^'zLztA 
5faass»  nailer  *tk£l  s^n^r  w?  Cocgr«5s&  *r.ail  sre<rib*.  "  Jun* 
5&  arei  iaru"5*  is*  antj  b*  :r*v-zr*ti  5*r  *o*A  iy.k  *z*:  *g- 

x*&e&  zr&t  «5t  *t»^i  !£«•  ^»^  i^»-  ot  wiz*z  z*:1*^  z-\c  ••iu»> 
gag  aatf  owr^^rrtr  «n*A  ^CKr^rui;^:  F~:*~*&d  Tbts  litt  * 
P«iit  «t  O^u-j*-  D*p5r*uic-ci*«i^  C»:tz-Z**rrr.  --■?  ??ii!»!i!f*«4jc*  -:c 
Ui«C3**.  brzLtjzjr,  ^TArs^Ah'^g  <:•<:  oc^ra.ri.T-g  .ijij  Llzl  .;-r 
«cii«r  sztzivZ'^z**  is*ft»r  "ie-  pr^T^kci-  oc*  icj?  JLtti,  -btH 
fe  Efcbfe  5;c  t^j  itmte^  liar,  hat  t«^  in£f.?»i  ih**r»t:7 

<5r  opwamg  hzsj  **zpjL  -i.fc.Tr,  *ciiZ  ^a.t:-^^  x.-  i2u^r  ott- 

€E>«U^   ^u'.L   ?^T-**   *Hil  -;cilW   *LgZifci*   li^T1**:?!   ITil    rTjlfi. 

fe&Trirr*  4Hii  »ni!i  Tri.T~  5;r  ii*»-  Z"»  r*irf=^fc^  of  iifcTr  i:«s* 
«t^  iS*5-*Swrftt^rr  •£  Cotzzi*Hr!i5-  fc^ii  LbhfjC  *r,nZ  pc»i**rf£*_ 

f*»C-  -L  TLa"  ^r.T*  Ai*n  *£laI  vt-  mil  *nit  Toai  "^lie*  ibfr    T:m*  rf  5nnfc" 

T?»*r*  *ni*  »*x-ciz-ii*t^*i  "¥ri5iz>  £r^  x*5fcr»  fr*jd  ibe-  ia.!^  ot 


>>.?    IjJH. — _>_i  i":  -t-xnarnr^smir  *ii»-  'nnifcruTT^ini  if  i  tarn.  i»*3ru»    34L.S.  tkt 
44i*?*??i,aL  Zfj**£    vast  5:r  ;iij*»r  >»ir^#i«>i  -?1'1  """*     ^^ 

*fii*  Ch&jc  *&&*%  yjL7Mr*jw  'Ms  Cn*4frv»  v&ttmJifctt.  T^ras  -^I^tkJZ* 


Fishwaya 
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nection  with  said  dam  a  sluiceway  so  arranged  as  to  permit 
logs,  timber,  and  lumber  to  pass  around,  through,  or  over 
said  dam  without  unreasonable  delay  or  hindrance  and 
without  toll  or  charges;  and  suitable  fishways,  to  be  ap- 
proved by  the  United  States  Fish  Commission,  shall  be 
constructed  and  maintained  on  said  dam. 
nS?on0f  °°n"  c*  ^'  That  this  Act  bHaII  be  null  and  void  unless  the 
1110  on*  dam  herein  authorized  is  commenced  within  one  year  and 

completed  within  three  years  from  the  date  hereof. 
Amendment.        Sec.  3.  That  the  right  to  amend  or  repeal  this  Act  is 
hereby  expressly  reserved. 
Approved,  February  23,  1906. 


(50) 

June  1,1906.  Chap.  2508. — An  Act  Authorizing  the  construction  of  a  dam  arrow 
Vol.  34,  p.  205.  tjie  poml  (i'0reine  Kjvcr  jn  t)ie  State  0f  Washington,  by  the  Pend 
|8. 6038.1  d'Oreille  Development  Company,  for  the  development  of  water  power. 

[Public,  No.  electrical  power,  and  for  other  purposes. 

lie  it  enacted  by  the  Senate  and  Ilouse  of  Representatives 
River"  d  °rel116  °f  the  rnited  States  of  America  in  Congress  assembled,  That 
Pend  d'Oreiiie  the  consent  of  Congress  is  hereby  granted  to,  and  it  shall 
companyPmeaybe  lawful    for,  the    Pend    d'Oreille  Development  Cora- 
F5]s!'wMhBIgPanv>  a  corporation  duly  incorporated  under  the  laws 
of  the  State  of  Washington,  its  successors  or  assigns,  to 
construct  and  maintain  a  dam  across  the  Pend  dA>reille 
River  at  a  point  at  or  about  the  Big  Falls  (sometimes 
known  as  Metalinc  Falls)  on  the  Pend  d'Oreille  River, 
in  the  county  of  Stevens,  State  of  Washington,  such  point 
to  be  selected  by  the  Pend  d'Oreille  Development  Com- 
pany, its  successors  or  assigns,  at  said  falls,  or  within  one 
thousand  feet  above  or  below  the  same,  for  the  purpose  of 
erecting,  operating,  and  maintaining  a  power  station,  and 
to  maintain  inlet  and  outlet  races  or  canals,  and  to  make 
such  other  improvements  as  may  be  necessary  for  the 
devlopment   ol   water   power,  electrical  power,   and   the 
transmission  of  the  same,  subject  always  to  the  provisions 
and  requirements  of  this  Act  and  to  such  conditions  and 
stipulations  as  may  be  imposed  by  the  Chief  of  Engineers 
and  the  Secretary  of  War  for  the  protection  of  navigation 
and  the  property  and  other  interests  of  the  United  States: 
Hwi*ur-    nj/'roruled,  That  such  dam  and  works  shall  not  be  built  or 
waTTo "approve commenced   until  after  the  plans  and  specifications  for 
piann.etr.  their  construction,  together  with  such  (Irawings  of  the 

proposed  construction  and  such  map  of  the  proposed  loca- 
tions as  may  be  required  for  a  full  understanding  of  the 
subject  have  been  submitted  to  the  Secretary  of  War  for 
his  approval,  and  until  after  he  shall  have  approved  such 
plan  and  specifications  and  the  location  of  such  dams  and 
changes.  accessory  works;  when  the  plans  for  any  dam  to  be  con- 
structed under  the  provisions  of  this  Act  have  been  ap- 
proved by  the  Secretary  of  War  it  shall  not  be  lawful 


lij  -iffviiase  femcn  miih  plan**  «*iuki»r  be&r*  or  after  die 
'•j:tz.plfcini:-n.  o£  rJn*  fcrattniBe,.  imlesg  she  :aaJrftr»fiBai  .rf 

«TIi:tl  putTUS  bit*  DTCTionsLy  biHHi  *rrhrnrrrr.*rt  i;o  ITLit  r»f!*rxei£ 

•he  accr-.Tal  otf  nhe  Swr^sary  o£  War. 

-!erx*»»  ine  ri^n  an  any  tttm-  titan  nbe  f-rtprgrawrr *nr.  ot  uie 

iiAT^riiiiijtL  o«:  wiie  P*nii  ■!  Otfcifle  f£l"v«»r  ■W.Ani^  is  £♦>  ^i*- 

^tj:i;.  —Ar^-rTAfn  aniiooerane.  in  ^ooneitiiiim  winli  any  <iam. 

or  O'-Jier  vocfe  buffo  Tniier  tihe  pcpyTBsirtaH  or  nni&  JL!t„ 

^nrwt::i>  livti  or  [r^Je  oc  any  oda*ar  ^mrctnir**  5oc  z&risak- 

raic  i.c^:o5<*s.  anii  an  all  tames  tu>  <*rjnnro£  *wn  <iani  or   ^na«aimL  a* 

laz^'or  onher  iTnrn!mrr»»*r.  anii  fthe  lem  <rf  nhe  pool  «ai1m^eii:x,iait**n,m 

rj  -o'.ri  <ian  or  -tarn*.,  no  ^ruih  an  <a3«rfi  a*  eat  be  ni*t'i£*- 

^try  v.  ::c;Tiiie  fa^uinigs  !?oc  na^iffiacam::   ari{  Trfeeoexejr 

Cc^rr**—  •elslH  aariuvcize  riitv  roaianHii».inion  oc  --rat  Ioitk  oc 

•.'Ji**r  -nrir.i^zr*?*.  "be-  P*Eii  ot  OtwHe  I>*^*iiyocnenc  Com- 

~imy    iTu*  *iii!i!»*^^jrt  oc  :fc^%n»   owninjr  anif  «wnaroCiur 

^.I'.ii  Lim  oc  •nr.er  *Tnrii*.iiirr»*r.  *fcAJT  ^dq.t*t  no  ~h-e  Unn«*ii    o.m*?*rr»ni»  xt 

r  g-.  •■       rr"  ■"  •  -Gil     Ski      "ToilSHt 

rra.:#»^.  miier  -nuii  -*»rr^*  as  *-0££T*»h&  ^kail  pre-4inne.  ni7.i*»r  ^tun^ 
v.  ^ii'.ri  ^uLiii?  a*  rnity  be  reiTTsrwi  foe  ^:L  Ii>*.fc  anii  ap~ 
:-c-.»i*:£es.  tnii  in  aiiiiision  "iher^y  -hull  znns  no  nie  r"ni~«*ii    ?r,f*  *^*  ,lC 
">~/i~«*s  rr»e  -'^r  ofj^n  unt»-  frj***-  ti^«»"  •:••:  wan^r  p»:«^r^r  roc  oim.il- 

?*d:  i  Or^ule  E^v^jpciiHr;  Cocpuny.  .r^  *?ii!t!»*tw4^r>  or 
i^-unitv  ^rr'Tir-V.'r  -r  rK;'T,•n^..:;^:■;T^■■J,  oc  operar^ir^r  anrr  .iam  or 
;-ii*f  inrnt^rr^  rmiier  ^ifce  pro-risHbois-  ot*  1iii*  JL^.  *hAff 
*•*  Lahu*  :':c  any  'iania^*'  ^Lan  siay  be  izi&.Tiai  ,^u»r»feT 
~v:»:z.  zr.ThZit  pcooerny,  ein&fflr  by  «riT«rfijW  oc  o^ibiinFiiH*-..  en 
i  '.r.r^r:  oc  •:ocip«r1»ain  jtCT^iietit^ti-.  Tbe  P«oif  <t  OmHu- 
I>-"rJrii;prit*nn  ^'ocipainy.  rua  sn*!i»-«ggGC*  oc  *afeiCT&.  ownosc: 
>r  :  z*vvrtrz!£  .any  i^i  'iam .  *ftaiil  mArn^airf  as  diecr  o^ra 
-»rTz»*t>e  ^iiiri  Ljgbja  anii  o^iu«r  -»fenaJ^  sburRt^n  acii  *uiilt 
i*nv  ty*  iinii  ^iiAib.  vay*  fr^r  CjEw  fee  p«ft»sase  «jf  sa^r  Lof5* 
*.-•  "lie  S»f.r?Hiary  ot  C^tninerr!*  ami  Libor  JiaJI  prescribe- 

Sii:.  3.  T!iau  nJife  JLiz  *h&SL  be  mifli  ami  voii  imfcsft  ^^gi^i.  ^ 
iitzi  i**r»ui  ;a.Tsbfiria»f  .^fcall  be  a^mmenneii  wfnftm  tw*a» 
y*5tr*  az.t;  «;ccipuH»if  ifithm.  five  year*  firora.  die  -iane  «rf 
"ie  LppcoT.-tl.  ht*r?ijt- 

rsr   4.  TTian  ifce  nJerfm  no-  alt«r.  ameoiL  ««r  repeat!  nM*    >inwTyftnwg:- 
i'.r,  u*  i**r»*hy  *x^c»»**ftly  r»»?4«rT€fi- 


"tu?    1I:W. — ,\ji  A.'i  .Lutannamc'  tae  mnfflancTiiTii  if  i  tain.  n*3ra»    ^*1*^  ^M71 

;  •  ir*£l&  3^^1*11:01111*111:  ''I'.moaxrr  air  ^iut  ieTn^ir.TjimHiG  if  vir*»r  a#iw»r.     ^5.  a*  idw.: 
^lH^T^^at  ^.'▼'^   iait  air  ;rjit*r  ^urofswift.  _^,:^"*',    **u 
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Development^6  lawfu*  f°r>  the  Pend  d'Oreille  Development  Company, 
company  may  a  corporation  duly  incorporated  under  the  laws  of  tne 
dMn'  State  of  Washington,  its  successors  or  assigns,  to  con- 

Location,        struct  and  maintain  a  dam  across  the  Pend  d'Oreille 
River  at  a  point  at  or  about  where  Pierwee  Creek  empties 
into  the  rend    d'Oreille   River,  near   the  international 
boundary  line  in  the  county  of  Stevens,  State  of  Wash- 
ington, at  such  point  to  oe  selected  by  the  said  Pend 
d'Oreille  Development  Company,  its  successors  or  assigns, 
at  the  mouth  or  said  Pierwee  Creek,  or  within  one  thou- 
sand feet  above  or  below  the  same,  in  accordance  with  the 
vol.  34,  p.  ase.  provisions  of  an  Act  entitled  "An  Act  to  regulate  the 
construction  of  dams  across  navigable  waters,    approved 
June  twenty-first,  nineteen  hundred  and  six. 
Amendment.       gECt  2.  That  tne  right  to  alter,  amend,  or  repeal  this 
Act  is  hereby  expressly  reserved. 
Approved,  February  25,  1907. 


(52) 

Mav  4,  law.         Ciiap.  238.—  An  Art  Permitting  the  building  of  a  dam  across  Rainy 
Vor.30,p.3Q8.  Lake  River.  * 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
company  ^Syoftiis  United  States  of  America  in  Congress  assembled,  That 
River  Miniilu  y  ^ie  consen^  °f  Congress  is  hereby  granted  to  the  Koochi- 
vor,    nn.      cjjjng  Company,  its  successors  ana  assigns,  to  construct 
across  the  II amy  Lake  River,  at  any  part  of  the   rapids 
vol.  3i,  p.  Hj7  in  section  twenty-seven,  township  seventy-one  north, 
,p  *     "  range  twenty-four  west  of  the  fourth  principal  meridian, 
in   the  State  of  Minnesota,  a  dam,  canal,  and  works 
necessarily  incident  thereto,  for  water-power  purposes. 
-lock.  The  said  dam  shall  be  so  constructed  that  there  can  at 

any  time  bo  constructed  in  connection  therewith  a  suit- 
ofov<*r*Amenta'^0  l<)(>k  f°r  navigation  purposes:  Provided,  That  the 
pomwMion.        Government  of  the  United  States  may  at  any  time  take 
possession  of  said  dam  and  appurtenant  works  and  con- 
trol the  same  for  purposes  of  navigation  by  paying  the 
said  company  the  actual  cost  of  the  same, but  snail  not  do 
so  to  the  destruction  of  the  water  power  created  by  said 
dam  to  any  greater  extent  than  may  be  necessary  to  pro- 
logirSySSi^v"!0   proper  facilities   for  navigation:  Provided  further, 
That  the  works  shall  be  constructed  so  as  to  provide  for 

Change.  j.|10  fpoo  |)ftHSftjr0  ()f  Hftw  ]()^rS  an(J   f1Hh        The  Said    KoOcW- 

ching  Company,  its  successors  and  assigns,  shall  make 
such  change  and  modification  in  the  works  as  the  Secre- 
tary of  War  mav  from  time  to  time  deem  necessary  in  the 
Litigation.  interests  of  navigation,  at  its  own  cost  and  expense:  Pro- 
vided further,  That  in  ease  any  litigation  arises  from  the 
obstruction  of  the  channel  by  the  dam,  canal,  or  other 
works  erected  in  connection  therewith,  the  case  may  be 
tried  in  the  proper  court  of  the  United  States  in  the  dis- 
trict in  which  the  works  are  situated. 


JL  TTbfii  ift»  Ttgfhi  "*»:»  luraiidL  ikhar..  ur  y«pe&l  tIus   ■&nBdin,Bt 

5ec.  .&.  Titffi  inii*  A'.n  «LthI  i*  hill  kiic  kuc  tilj*?*  iA*-  JrT^SSISS3 

wxmjikflrfid  vi&uii  liir**  y-taOT  inou  ii*t  d&Trfr  AiflFttui 
Axninrrttd.  MLirr  4.  IMfc. 

\mta     *2L — jLl  At.  1\   uuhjul  ui  .*-»•;  wj^kvi   '  ±a   A":  i«nwv    *»;  *  mLwr 
■nu^ii^r  miiicimr  it  fe  oan.  Br^nj»  lamry  L&th*  lLTv*r  "  °*    *  •**     " 

trfibx  lUntitfi  Si&U*  tf Am^rr^m  •//&  S;{*i*zr<M  amtmsUyHC..  Tii&r  T™*  «?^ 
wrcaoL  laiHie  ui  isl  A'.ti  -sEuniiefl  *  Ax  A^n  ifflnnnn-inir  Titecnnyci.  ^^bil 
%miidii^  uf  a  dim.  u^a*  iLiarx  Lihi*  iLrr*tr  J^^^^Mm1  J  2in*ar 
KLbx  iounlL.  -eizdrvwa.  irmicrttc    mid  mii^rj-eisiru.  and 

mid  mmgs&  "Lii*  ocniBeri  cif  <Cuurrw*  •»:   wntffiiru'.Ji  b  dmr    ~*  «>.*..>.  a*. 

KHimid&d  «*»  itf  x:  ra&d  fcf  ialii'w* : 

""TQfflft  liiH-  A'.ti  «iuJ.  t»f  niil  mid  xcud  m.'iw*  '»**-  ami:    x°*  z..>«. 
irarem  sratiii&imied  mu*I  t#e  -wnaiieii'-Hid  vruirL  Tiiir**  y^urf 
*md  'Oramtkfcid  "yjirim.  irr*  j^m*  fcfTrfr  "Lii*r  ioir-iX  at^  '.if 
Jftisx.  ?s&£Bte!&k  liuiidrftd  mid  i'.Wi»trT^wirn:i  "' 

rm^f    2WL — JLi  Ju'n  lUiiinntr  it  "^«   vninnru'TinTL  11:  t  aim  u*:ru*    r»m«3i  jkl. 


IHis*  aura  5?»ir  liii^  oiTHfiiiru'.Tiii'.tL  a  t  -amL  i*rr*.H?f  "uii*  jltjrT    ^ra»  «crveiit»i: 
E£n»BB-i5r  iiit  sLtKnaii^'nnfr  iO:gi::»ia:;r .  h*  *;u'.:'.w«*:c*  mi'o^^^^; 

1iim*f»  liuiid7?»id  lend  f '.ctx-hu:  x  x;ainnt  Tiiiinj-— ion-  ^1111^ 
ifUrtiUi**  :ki  Iact^-..  if  i^\i>r!-T  ^Er^uiO*ic  1 :  I\Ltx  f  :iurJL  niw- 
*v««l  inmate  mid  i^T1*^. 

mid  jibbusk.  i  iHTOtnr  mniii:c2»id  t.:  -t«:miniru»n  mid  urnm-       •     •> 
Haul  «tud  dmL..  «u:^n  v.>  Tii^  Trfmif  x  «ta^  '.'itiiTra^r  tvc» 
^umdKtd  mic  liiinj-tuxiK  tif  x-.tiuiii^  liiiny  rx  ~ui&  S*«i£r- 

Ckingarairr-  i*  «uwfef»'.c^  mic  aBHipitf..  if  ii*tov7"  fcu*iiiif.is3»S 
*vi*  'wmsnrntn  fru'.tL  dwi:  tr  «u'.:i  iimri  "•   a*  ^"il  rti^  lii* 

Thai  «uid  d&XL  «iittL  t>?  fiiniifUjrfii  vrui.  *^u'*l  n^nimr^  rr 
^TK^rf*  iir  vas*.rfr  virr*  u-  "^-it  ^i^rrr  th*  vt'^i  :r  *li**-  t_;t*»t 
it  fliHtd  «Ut£rt-  vjiiiiciin  riiisiiir  ia**  vfrfr  iunii*r  "i:ur  i: 
ivpimid  ai»*  it  Tiiie  iifc.T.nru,  ?;;iiidnii:tL  \t  *.ii*  fi:r^un :  Aid  z$anm&s^ 
gmmttiitS  jfwrtt*cr.  TiitT  iKn.nhir  ii.  T*nii  A^t  '/icr^uiiiftc 
sUD  fe  ftiniiBuruBd  n*  reii^T-Jnr  Tiitt-  H:»:t»iiuvjimr  Ci:tiL- 
jwtij^  iia*  fitt&QSttuz*   :r  tetfliptf.    irmL  lu.iiiiirr  ^ur  mitt 
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damage  inflicted  upon  private  property  by  reason  of  the 
raising  of  the  waters  of  the  lake  as  aforesaid. 
Effect  gE0  3    That  this  Act  shall  take  effect  and  be  in  force 

from  and  after  its  passage. 
Approved,  June  28,  1902. 

vSi'&pfii       CllAP-  797~~ An  Act  Relating  to  a  dam  across  Rainy  River. 


[p'ub'ii?1^      ^6  it  enacted  by  the  Senate  and  House  of  Representatives 
io3.] "       '      '  of  the  United  States  of  America  in  Congress  assembled,  That 
Minnlny    Rlver'  t^e  Rainy  Itiver  Improvement  Company,  a  corporation 
improvement or6ai"ze      under   the   laws  of  the  State  of   Minnesota 
company tomic-for  the  improvement  of  the  navigation  of  Rainy  River 
tormercompMiy!1111;^  Rainy  Lake,  and  its  successors  and  assigns,  upon 
filing  with  the  Secretary  of  War  proof  satisfactory  to 
him    of    its   succession    to    the   nghts    and   privileges 
granted   to   the  Koochiching  Company  by  the  follow- 
voi. 30, p. 308.  ing  Acts  of   Congress,   namely:  Chapter  two   hundred 
and   thirty-eight  of  volume  tnirty  of  the  Statutes  at 
Large,  "An  Act  permitting  the  building  of  a  dam  across 
Rainy  Lake  River,"  approved  May  fourth,  eighteen  hun- 
voi. 31, p.  167.  (jre(j  ancj  ninety-eight;  chapter  three  hundred  and  forty- 
six  of  volume  thirty-one  ot  the  Statutes  at  Large,  "An 
Act  to  amend  an  Act  entitled  'An  Act  permitting  the 
building  of  a  dam  across  Rainy  Lake  River/  "  approved 
vol.  32,  p.  485.  May  fourth,  nineteen  hundred ;  chapter  thirteen  hundred 
and  five,  volume  thirty-two,  of  the  Statutes  at  Large,  "An 
Act  relating  to  the  construction  of  a  dam  across  Rainy 
River,"  approved  June  twenty-eighth,  nineteen  hundred 
and  two,  shall  have  the  right,  subject  to  the  restrictions, 
conditions,  and  terms  of  said  several  Acts,  to  construct 
and   maintain  the  dam   provided  for  therein,   at  such 
Time'* of  ron  height  as  the  Secretary  of  War  may  approve:  Provided, 
utriiction.  That  such  dam  shall  be  completed  on  or  before  July  first, 

nineteen  hundred  and  eight. 
Ceylon'  °'  (UU"      ^EC-  -•  That  upon  filing  the  proof  of  its  succession  to 
the  rights  of  the   Koochiching  Company,   and   the   ap- 
proval thereof  by  the  Secretary  of  War,  that  officer  shall 
issue  to  the  Rainy  River  Improvement  Company  a  cer- 
tificate of  such  approval. 
Amendment.        ^c.  3.  That  the  right  to  alter,  amend,  or  repeal  this 
Act  is  hereby  expressly  reserved. 
Approved,  February  25,  1905. 

May  2a.  loon  oiiAi\  194.— An  Art  Kxtfrnling  tho  timo  for  the  ronstrnrtlon  of 
in.  k.  i.»4-n.in  cl|im  m.roMH  I{Minv  mvoI. 

(Public,    No. 
13\;oi.    :tr>,    p.      He  it  t'Hwti'd  by  the  Senate  and  II ohm  of  Representa- 
-™-  tires  of  the  United  States  of  A  in  erica  in  Conyress  asnem- 

tV nf eRle *x- fdedn  That  the  Rainy  River  Improvement  Company,  a 
tended  for  corporation  organized  under  the  laws  of  the  State  of  IVfin- 
itH™imnyK'Rivernesota,  as  the  successor  to  the  rights  and  privileges  here- 

c'ompaSyementlof<)re.^ranted  to  the  Koochiching  Company  under  the 
following  acts  of  Congress,  namely:  Chapter  two  hun- 
dred and  thirty-eight  of  volume  thirty,  Statutes  at  Large, 


B*iinr  BiT^T-""  aj^piwtd  JIaij  fourdL  d^i&WEi  itmidred 
in*d   laiwnr^eigiiJt :    bfod  *jf  #&Lbpi#T  ~&t*Bu  Lm*dred  atml 
i'iiiHrr-afT^L  *f  T^l'jiL**  iLiyrr-Tiij*^.  ?rftai«xrue~  **i  Laurgz, 
■fiLirikiSwI  ~Au  Am  i^ibitsau^'  «u>  *  -draft  *cff^>»  Kauiij  Kjt««*-""     Ta   .*&.  3*. 
*  £$ffw+id  F-wfciraaisT  tt^*n^T-fiftlL.  iiint&wii  &ni*drad  *2L*d     4 

'iited  ■*xT*m.*&h  ■£  raid  Am  -itpjjrowr+td  Manr  fooiruiL.  *^3j3**i«b 
kiatifawS  atiid  iiiiLtfiT-^BgjLt,  *E*d  funiwr  sdbj^im  ha>  %&&  re- 
^*tra«Mife.  '.x^diikci*.  aiid  %pt3l&  *A  all  of  *aiid  Am*.  2* 

EaikiT  Bamw.  MiiiiasMU-  mi  ii*  j/3*w  xfcagtauu&d  iii  *aid 

Aot&.  in  Mtiwr&Mi***  "trhii  litt  prwi-iiMte  c»f  ii*  Am  <hd- 

tnikjd  -As  A.-m  v>  r^ulnJUe  il*  txcHurarmkci  <»f  -dam*  across    t-u-   **.  j*. 

^A^r^BiiAt  ~*i&#r+~  aj^rorod  Jm*  t**xkj-£t&l  iimeuum***' 

isEiarod  *xid  -ex.  *•&»  ikr  as-  il*  *anr*  t&ih13  i*  aj^lScaAA*' 

liiOTHto:  Pntrititd*  Tbsa  snid  dbiD  *4hlD  fe*  waxipfetod  «d  jJSJJl  %€  '™m' 

Sec  ±  Hiii  tin*  r^gii  t^  ailtiMr.  .nsMLtd.  «w  i*e§jeid  nid* 
A  ?n  &  hsT*hj  «pre-*2T  r**H^rr*i-i. 

>$*>ai'<rr  *•*  if*  fl'-*'*'**  0$  fc* $w-*e*<ti'tit>t ■'***- 

Pf+Wbitlut  of  71*    >*r**&t4- 

Tlie  Preri'ipc:  <-.f  iL*  Uiiiutd  SmiAr  lihTJix  rMr.Lnied 
M»  tiff  Bchh*-  ^f  ii^r»s«LiJi^iT^  il  -wLj^L  h  cc^rniji^d 
rd*^  iffl  (It  R.  1^44-5  1  ~Aii  A'.n  ^n^gjQTTtjg-  ii**-  iiii**r  fi«r 
lit^  ^icm?3nnjr;iri>''.»L  <*f  -n  &*£l  b-^f.^^  Rbfij  2:rT«r.^  -irjiL  Lib 

H**tJl>"*4-  TiM  iii*-  -mid  t*;H  jtb-^.  rw.r-,iLird*  <:f  il* 
HtfiHf  -cf  BtyreswrnjnrrT*fe  b^srwiiijr  v.-  j»h—  ii*  ^Jbin*-- 
Aatea: 

A  MclAnrHLi  CltvJi- 

*crto?tk-iEL  v^  rv.twLisidflr  ii**  hill  *tLtL.il>td  "Axi  Arn  ^^t«Etd- 
jj^r  iii*  lint*  fee  ii*  'xci^/rumicc  f.'f  b  dbUi  v.T'.Hir  BLbirrr 
}ZiT+!ir~  T&CKTMQ  1^-»  ii*  H-*.»Un*  of  Jipj^r^^^Ll^jT^r  trr  1I1V 

P'l^^idtWL^  <>f  il*  Vi--ii*d  ^1/b.iie*.  v  .il  i>  c *fc >f**K^t5cc tti*w.  biid 
-*Hiii  t*T  il*  Ho«uh*  «vf  2^i«rwK.i;bi:T*^  -.-» *i»r  S*Cib«i«*'-  "^"Jili 
il*  ILrtJ^yb^*'  rjf  iii*  J*?*^-  "3*!L1  tmtt •?■?..  :.r -^g-  iij<r  f>_ZI : 
&&*#*»>#.  TisMT,  iL*-  ;.«:ZZ  do  j.»il^-  Tv<i-iLird*  -:-f  iii*-  S«d- 

BjIL  M-  Kua 
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(63) 

v^i}6'  1*8ft'      Chap.  953.— An  Act  Permitting  the  building  of  a  dam  across  the 
vol  84,  p.  05.    j^j  Lftke  River  at  or  near  fae  junction  of  Black  River  with  said  Red 

[8. 4128.1  Lake  River  in  Red  Lake  County,  Minnesota. 

(Public,  No.  J 

*•!  Be  it  enacted  by  the  Senate  and  House  of  Representatives 

River  Minn*  **ofthe  United  States  of  America  in  Conyress  assembled,  That 

Dam  by  wn-the  consent  of  Congress  is  hereby  granted  to  William  J. 
"forked!111*117  Murphy,  his  successors  and  assigns,  to  build  a  dam  across 

Location.  the  Red  Lake  River  at  or  near  the  junction  of  the  Black 
River,  so  called,  with  said  Red  Lake  River,  in  Red  Lake 
County,  Minnesota,  for  the  development  of  water  power, 
and  such  works  and  structures  in  connection  therewith 
as  may  be  necessary  or  convenient  in  the  development 
of  said  power  and  in  the  utilization  of  the  power  thereby 

secreta*'     of  developed:  Provided,  That  the  plans  for  the  construction 

war  to  approve  of   saia   dam   and    appurtenant   works    shall    be    sub- 

piana.  mitted  to  and  approved  by  the  Chief  of  Engineers  and 

the  Secretary  of  War  before  the  commencement  of  the 

Modification  of  constniction  of  the  same:  And  provided  further,  That 
pan,*  the  said  William  J.  Murphy,  his  successors  or  assigns, 

shall  not  deviate  from  such  plans  after  such  approval, 
either  before  or  after  the  completion  of  said  structures, 
unless  the  modification  of  said  plans  shall  have  previously 
been  submitted  to  and  received  the  approval  or  the  Chief 
of  Engineers  and  of  the  Secretary  of  War:  And  provided 
further.  That  there  shall  be  placed   and    maintained  in 

sluiceway.  connection  with  said  dam  a  sluiceway  so  arranged  as  to 
permit  logs,  timber,  and  lumber  to  pass  around,  through, 
or  over  said  dam  without  unreasonable  delay  or  hin- 
drance and  without  toll  or  charges:  And  vrovided  fur- 
ther, That  the  dam  shall  be  so  constructed  tnat  the  Gov- 
ernment of  the  United  States  may  at  any  time  construct 

Lock.  in  connection  therewith  a  suitable  lock  for  navigation  pur- 

poses, and  may  at  any  time,  without  compensation,  con- 
trol the  said  dam  so  far  as  shall  be  necessary  for  purposes 
of  navigation,  but  shall  not  destroy  the  water  power 
developed  by  said  dam  and  structures  to  any  greater  ex- 
tent than  may  be  necessary  to  provide  proper  facilities 
for  navigation,  and  that  the  Secretary  of  War  may  at 
any  time  require  and  enforce  at  the  expense  of  the  owners 

changps.  such  modifications  and  changes  in  the  construction  of 
such  dam  as  he  may  deem  advisable  in  the  interests  of 

Fishways.  navigation:  And  provided  further,  That  suitable  fish- 
ways,  to  be  approved  by  the  United  States  Fish  Commis- 
sion, shall  be  constructed  and  maintained  at  said  dam  by 
the  said  William  J.  Murphy,  his  successors  or  assigns. 

Litigation.  Sec.  2.  That   in   case   any  litigation   arises   from    the 

building  of  said  dam,  or  from  the  obstruction  of  said 
river  by  said  dam  or  appurtenant  works,  cases  may  be 
tried  in  the  proper  courts,  as  now  provided  for  that  pur- 

Cose  in  the  state  of  Minnesota  and  in  the  courts  of  the 
„*«»UK  1UWB    >nitcd  States:  Provided,  That  nothing  in  this  Act  shall 
not  affected.       be  so  construed  as  to  repeal  or  modify  any  of  the  pro- 
visions of  law  now  existing  in  reference  to  tne  protection 
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been  previously  submitted  to  and  received  the  approval 
of  the  Chief  of  Engineers  and  Secretary  of  War:  And 

FUhwayi.  provided  further,  That  suitable  fish  ways  shall  be  con- 
structed and  maintained  by  the  grantees  under  the  Act  at 
their  own  expense,  as  may  be  required  from  time  to  time 
by  the  United  States  Fish  Commission:  And  provided 

k00*-  further,  That  the  said  dam  shall  be  so  constructed  that 

the  Government  of  the  United  States  may  at  any  time 
construct  in  connection  therewith  a  suitable  lock  for 
navigation  purposes,  and  may  at  any  time  control  the 
said  dam  so  far  as  snail  be  necessary  for  the  purposes  of 
navigation,  but  shall  not  destroy  or  impair  the  water 
power  developed  by  said  dam,  canal,  and  appurtenant 
structures  to  a  greater  extent  than  shall  be  necessary  to 
provide  proper  facilities  for  navigation,  and  other  pur- 
poses of  public  interest. 

Litigation.  Sec.  2.  That  in  case  any  litigation  arises  from  the  build- 

ing, operation,  and  maintenance  of  said  dam,  canal,  and 
appurtenant  works,  or  from  the  obstruction  of  the  river 
by  the  same,  or  any  damages  resulting  to  private  property 
by  overflow  or  otherwise,  proceedings  to  adjust,  deter- 
mine, and  to  recover  compensation  for  such  damages  shall 
be  instituted  either  in  the  State  or  Federal  courts. 
rtSon0'  con"  Sec.  3.  That  this  Act  shall  be  null  and  void  unless  the 
dam,  canal,  and  appurtenant  works  herein  authorized  be 
commenced  within  three  years  and  completed  within  six 
years  from  the  time  of  the  passage  of  this  Act. 

Amendment.        Sec.  4.  That  the  right  to  amend  or  repeal  this  Act  is 
hereby  expressly  reserved. 
Approved,  February  16,  1906. 


(55) 


Mar.  3, 19G5.  Chap.  1438. — An  Act  Authorizing  tho  construction  of  a  dam  across 

Vol.  33,  p.  1004.  Rock  River  at  Lyndon,  Illinois. 

[Public,  No.  Be  it  enacted  by  the  Senate  and  House  of  Representatives 
17iioek River, m.ofthe  Cmted  States  of  America  in  Congress  assembled,  That 
i  !)iam  J",lho/:  permission    be   riven   to   Edward  A.  Smith,  Harvey  S. 

lW(l     1MT08B,     atl^  1        ¥     1  I        It         11         a  r      w  •  Til'  J 

Lyndon.  Green,   and   John  J.   llurlhert,  of   Morrison.   Illinois,  or 

their   assigns,  to  erect  a  dam  with   an   eight-foot  head 

across  Rock  River  at  or  near  Lyndon,  Whiteside  County, 

Illinois,  the  south  end  of  said  Jam  to  be  located  near  the 

line  between  sections  twenty-one  and  twenty-two  in  town 

twenty  north  of  range  five  east  of  the  fourth  principal 

meridian,  and  the  north  end  of  said  dam  to  intersect  the 

bank  of  said  river  in  section  twentv-one  in  the  same  town, 

PtovUo*.         range,  and   meridian:  I'rorided,  That  the  plans  for  the 

waTtotRHpprovoe()nstructi(>n  of  said  dam  shall  be  submitted  to  and  ap- 

pians.ctc  proved  by  the  Chief  of  Engineers  and  the  Secretary  of 

War,  and  until  approved  by  them  the  co        urt.io"  of  the 

dam  shall  not  be  commenced;  and  af  J*  the^0 

the  plans  shall  not  be  changed,  either  'trotpetf  ^e 
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completion  of  the  structure,  unless  authorized  by  the 
Chief  of  Engineers  and  the  Secretary  of  War,  and  the 
Secretary  of  W  ar  may  at  any  time  require  and  enforce  at 
the  expense  of  the  owners  or  the  structure  such  modifica- 
tions and  changes  in  said  structure  as  he  may  deem  ad- 
visable in  the  mterest  of  navigation:  Provided  further, 
That  the  Secretary  of  War  may  at  any  time  require  the  loc^  eta 
grantees  under  this  Act  to  construct  at  their  own  expense 
in  connection  with  said  dam  suitable  locks,  canals,  sluice- 
ways, or  other  structures^  for  the  passage  of  boats  and 
other  water  craft,  the  said  structures  to  be  built  upon 
plans  which  he  may  approve;  and  the  said  grantees  snail 
maintain  and  operate  said  locks,  canals,  and  other  struc- 
tures at  their  own  expense,  and  shall  pass  all  water  craft 
through  the  same  without  delay  and  without  any  charge 
whatever  as  long  as  said  dam  is  maintained;  and  if  said 
dam  and  other  structures  shall  be  abandoned  by  the  said 
grantees  at  any  time,  all  portions  thereof  shall  be 
promptly  removed  by  the  grantees  at  their  own  expense. 

Sec.  2.  That  before  entering  upon  the  construction  ot^SS^1  f°r 
the  works  herein  authorized  compensation  shall  be  made 
to  any  person,  firm,  or  corporation  whose  lands  or  other 
property  may  be  taken,  overflowed,  or  otherwise  damaged 
fey  the  construction,  maintenance,  and  operations  of  the 
said  works  in  accordance  with  the  laws  of  the  State  where 
such  lands  or  other  property  may  be  situated,  and  if  any 
litigation  arises  from  the  construction,  operation,  or  Litigation. 
maintenance  of  the  said  works,  cases  may  be  tried  in  the 
proper  courts,  as  now  provided  for  that  purpose  in  the 
State  of  Illinois  and  the  courts  of  the  United  States. 

Sec.  3.  That   such   suitable  fishways   shall   be   con-    Fiehwayu. 
structed  and  maintained  by  the  grantees  under  this  Act  at 
their  own  expense  as  may  be  required  from  time  to  time 
by  the  United  States  Fish  Commission. 

Sec.  4.  That  this  Act  shall  be  null  and  void  if  actual  Bt^Jfonof  con" 
construction  of  the  dam  herein  authorized  be  not  com-    m   an' 
menced  within  two  years  and  completed  within  four  years 
from  the  date  hereof. 

Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this    Amendment. 
Act  is  hereby  expressly  reserved. 

Approved,  March  3,  1905. 


(56) 


Chap.  1201.— An  Act  Permitting  the  building  of  a  dam  across  Rock    Z^'&'lPSh 
River  at  Lyndon, .Illinois.  Vol.  34,  p.  933. 


Be  it  enacted  by  the  Senate  and  House  of  Representatives  12! 


[H.  R.  26234.1 
Public,    No. 
--!4.] 

of  the  United  States  of  America  in  Congress  assembled,  That    g«*  J  lrVdr'  a 
Edward  A.  Smith,  Harvey  S.  Green,  and  John  J.  Hurlbert,  smith  et  ai.  may 
of  Morrison,  Illinois,  their  heirs,  administrators,  execu- rSf1' at  Lyndon' 
tors,  successors,  and  assigns,  are  hereby  authorized  to 
construct  and  maintain  a  dam  across  Rock  River  at  or 


668 


BEPOBT   OF   THE  INLAND   WATERWAYS   COMMISSION 


near  Lyndon,  Whiteside  County,  Illinois,  the  south  end 
of  said  dam  to  be  located  near  the  line  between  sec- 
tions twenty-one  and  twenty-two  in  township  twenty 
north,  range  five  east,  fourth  principal  meridian,  and  the 
north  end  of  said  dam  to  intersect  the  bank  of  said  river 
in  section  twenty-one  in  the  same  township,  range,  and 
meridian,  and  all  works  incident  thereto  in  the  utilization 
of  the  power  thereby  developed,  in  accordance  with  the 
vol.  34,  p.  386.  provisions  of  an  Act  entitled  An  Act  to  regulate  the  con- 
struction of  dams  across  navigable  waters,"  approved 
June  twenty-first,  nineteen  hundred  and  six. 

Sec.  2.  That  the  right  to  amend  or  repeal  this  Act  is 
hereby  expressly  reserved. 
Approved,  February  25,  1907. 


Amendment. 


(57) 

Mav  1,1906.  Chap.  2072. — An  Act  Permitting  the  building  of  dams  acmes  the 

Vol.  34,  p.  1&5.  north  and  south  branches  of  Rock  River,  adjacent  to  Vandruffs  Inland 


[II.  R.  14508.1    ant*  Carre  Island,  and  across  the  cut-off  l>etween  said  islands,  in  Rock 
[Public,  No.  Island  County,  Illinois,  in  aid  of  navigation  and  for  the  development 
13*0  of  water  power. 

Be  it  enarted  by  the  Senate  and  House  of  Representatives 
swnuS1  ser,Dal  °f^e  United  States  of  America  in  Congress  assembled,  That 
viamay  dam,  Tntlie  consent  of  Congress  is  hereby  granted  to  Samuel  S. 
county.  l8landDavis,  of  the  city  of  Rock  Island,  in  the  county  of  Rock 
Island  and  State  of  Illinois,  his  heirs,  executors,  admin- 
istrators, and  assigns,  to  build,  operate,  and  maintain 
Location.  dams  across  the  north  and  the  south  branches  or  chan- 
nels of  Rock  River  adjacent  to  Vandruffs  Island  and  to 
Carrs  Island,  and  across  the  cut-off  between  said  islands, 
in  said  county  of  Rock  Island,  State  of  Illinois,  in  aid  of 
navigation  and  for  the  development  of  water  power,  to- 
gether with  such  works  and  structures  in  connection  there- 
with as  may  he  necessary  or  convenient  in  the  develop- 
ment of  said  power  and  the  utilization  of  the  power 
thereby  developed;  said  dams  may  he  built  at  or  near  the 
sites  of  the  dams  formerly  existing  across  said  branches 
and  said  cut-off,  or  at  any  place  or  places  between  said 
sites  and  the  dams  now  constructed  at  or  near  the  head  of 
said  Carrs  Island  for  the  purposes  of  the  Illinois  and 
canal, etc.  Mississippi  Canal,  and  the  said  Samuel  S.  Davis,  his  heirs, 
executors,  administrators,  and  assigns  are  hereby  author- 
ized and  empowered  to  draw  and  divert  bv  canal,  flume, 
or  race,  or  canals,  flumes,  and  races,  from  the  pool  formed 
by  the  construction  of  said  dams  and  works  incident  there- 
to, such  supply  of  water  as  may  he  required  for  the  full 
and  complete4  development  and  utilization  of  said  water 
power,  and  to  discharge  the  same  into  said  Rock  River  or 
some  branch  or  channel  thereof  at  or  near  the  lower  part 
of  said  Vandruffs  Island,  or  at  some  place  or  places  on  or 
near  the  north  shore  of  said  river  or  of  the  north  branch 
or  channel  thereof  opposite  to  or  below  said  Vandruffs 
Island;  and  also  for  tliat  purpose  to  construct,  operate, 
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Bou^Brwfcho"8^  Carrs  Island:  And  provided  further,  That  the  Sec- 
Rock  River  retary  of  War  is  hereby  authorized,  if  in  his  judgment 
the  interests  of  the  United  States  will  not  be  injured  there- 
by, to  permit  the  dam  across  the  south  branch  of  Rock 
River  to  be  located  and  built  on  land  belonging  to  the 
United  States,  under  and  subject  to  such  terms  and  condi- 
tions as  he  may  consider  just  and  reasonable. 
Litigation.  Sec.  2.  That  in  case  any  litigation  arises  from  the 

building,  operation,  and  maintenance  of  said  dams,  ca- 
nals, and  appurtenant  works,  or  from  the  obstruction  of 
said  river  by  the  same,  or  any  damages  resulting  to  pri- 
vate property  by  overflow  or  otherwise,  proceedings  to 
adjust,  determine,  and  recover  compensation  for  such 
damages  may  be  instituted  in  any  court  of  competent 
jurisdiction. 
tnSfon°f  con"  ^EC*  '**•  That  unless  the  actual  construction  of  the 
dams  herein  authorized  shall  be  commenced  within  one 
year  and  completed  within  three  years  after  the  passage 
of  this  Act,  tne  rights  and  privileges  herein  granted,  so 
far  as  they  pertain  to  the  construction  of  any  dam  or 
dams  not  then  completed,  shall  cease  and  determine. 
Amendment.  sEC.  4.  That  the  right  to  alter,  amend,  and  repeal  this 
Act  is  hereby  expressly  reserved. 
Approved,  May  1,  1906. 


(58) 


[Extract  from  river  and  harbor  act  approved  March  2.  1907.    BtaU.  L.,  Vol.  34,  p. 

1103.] 

Sw?Rauthor1-     ^he  Secretary  of  War  is  authorized  to  permit  the  Ster- 

i«>dftnacroM,  °at  ling  Hydraulic  Company,  of  Sterling,  Illinois,  to  erect, 

sterling.  ()Wn^  amj  ()perate  a  power  station  in  connection  with  the 

dam  built  or  to  be  ouilt  bv  the  United  States  in  Rock 

River  at  or  near  Sterling,  Illinois,  in  connection  with  the 


construction  of  the  Illinois  and  Mississippi  Canal:    Pro- 
'vided,  That  the  location  and  plans  of  said  power  station 


Proviaos. 
Approval  of  lo- 
cation, vU:  1  . 

shall  be  subject  to  the  approval  of  the  Secretary'  of  War: 
o ^ofttnStJS!  Provided  further,  That  the  navigation  of  Rock  tiiver  and 
of  the  Illinois  and  Mississippi  Canal  and  the  operation 
and  maintenance  of  said  dam  shall  be  in  no  way  obstructed 
therebv:  And  provided  further,  That  prior  to  the  issue 
condition.  ()f  said  permit  the  Sterling  Hydraulic  Company  shall 
waive  any  and  all  claims  that  it  may  have  against  the 
United  States  by  reason  of  the  construction,  operation, 
and  maintenance  of  the  Illinois  and  Mississippi  Canal, 
except  such  claims  as  it  may  have  for  the  abstraction 
from  Rock  River  of  more  than  three  hundred  cubic  feet 
of  water  per  second  when  the  flow  of  Rock  River  imme- 
diately above  is  less  than  one  thousand  cubic  feet  of 
water  per  second. 


't^?    T--LL — ii  _^^  J'^rmr^nij-  "art   uuiicimr  u:  t   nun    ncru*  1ih-    3-*i».~  -WL 
**i    '.tou:  3trv>er  ic  ir  i«ir  xih-  ^riliuc^  it'  *fc    '.-run  Tula-.   ?'iilr   '  mnrr;       T°-  3C  t  «l 

"ulft^  *s;oiamii   x  <_»:iuirr£*  2*  iigrw-y  iti-uml  v.  ?m..  «.irxx    *~     \  •«  -« 
JiJk  Wjsv/.nfflh    IncnTflntnin  <*iiiciiiirr    b  ^virrr.rifiia'iLf^rT^SIm 
ursmizzitc  imckr  lii*-  Abv*  if  liis-  mjjTut  if  UTis-:: man.  and  J^^  j[r  ^g 
vk-  Si-  Ciria:   FfaUk  lEnrii*«8Xufc  imnr;tT^ni*^iiT  O.inipECT",  m«- 
t  itar^xssskii.  cczwiaRtC  Tma«r  "lifr  luv*  if  •utt  Suer*  id 
IffniTiffKiUi..  x  sr;it«r  x  "iiftDL.  "Stair  Kiid  -^u'/i  x  liiair  sur 
tsfsarx?  x  i*sai£U&.  v.-  iiuuc  fc  okjl  uor:>»  "it^  St..  Cnus 
iLr^r  K*   x  n^ur  iht  S"..  Cnd  FfcJk   *•>■  tttfoc.  ix  «Kac 
zr*»ir   isiit:  tl  vxi*  incit*«un  "Tinr***^  :n  ~d&  indlasKTikiL  'if 

Tnrisit*  wtosurii'.TTa'.fL  x  amc  oitiL  tuc  kinurrtrfliiEiii  vxt*lrmw  ±rr  3£ 
Hindi  i*  mLixmx^u^i  v.  till  t.TT'r'^T^c  :*x  -it*  ■Tftiw*  if  l^n »m> ^^"^ ,tfVg 
2i**eE*  mi£  "lite  S^OTTutsrr  x  T^kr  t*f  :£*-  ~tA&  rrmmi*?Ti'<*Tni»TiT: 
uf  Tan*  ^:tmnirii'.ni:rL  \i  mi'/i   cujjl    JI/n-G  irwHCrtG  fvrzi*&. 

TTliKT  Bias  St..  *CiriC2:  F&L*  TTwrnwTT    In :-rv  ^r»mt>Ttn  'C'.tEL*- 

jmrrj  naiC  **iiii  St.  "Cruiz:  Ft-l^  Miim»*»«:r.t  7Tii,7r".n^rrrt*rrn 
Criiiin»Er7 .  x  ^iiii«r  x  liisni..  "i«ir  i«n:  ^u'i  x  iii*«xr  su^ 
«5Bmir*  ;r  ttssiritf-  fiin-I  nx  D^ntr^  fr:>n  «ii'ii  Ttit-n*  uf:*sr 
fliiii  Kinir'.'Trfcj  *inii*r  ii^f  x^e  x  1^-0:  ~uii*  '.r.»ir.;u*raj;ix  x  "iie 

icyriiiuwh"  t»*«eL  snlmnTr:*i  "♦•:  kjji  T^'f^jr^i  "lit*  t^nf'.^riJ  rf 
Tiiif*  'OiiHif  x  EuditB«r^  tui  x  "in-  Se^rer.tjy  x  *W\zr 
JLi*b  -jr-wuxic  furzitfr .  Titt-i  "iisr»*  ^itl  :h^  :»iu'.hic  eui  Hiim-   ^tnaKngnnn  «u 

ur\iinii:.  "iiirirurx  x  t^t*?  «tai  aiai.  vrnii-jir:  iair«k*<:tiiuiik' 

(Hiiirr  X  ililiariili^     Uil  VTuIi'JU*  ".:»I  X  '/Jiun'ef :    "uliKl  Tiif     AiarxiriaiTap*- 
--  .  __     .  „  -tniL 

X-TtmRniTri*nn  x  ~,i&  L  lrr^c  "rr^Kif*^  mfcx  tn  lit  uiiii^.  tjitik 
fluru^i  iL  wmuwiTii-iL  •  ii^revri  t  HinLfc.ta»-  j:«'it:  5x  nKxip»- 
laitL  7nrrj#-.«»^  mhj  1-1  i*jtt  -nim^  viiiixj:  :;:tiin#€m«K*Bini 
<mimrii]  TiW  stdic  :il.ii  3:r  :n:r:i:«w  :tf  mrnns.-ni-.tL.  bin  muJ! 
mn:  ciesurxT"  iiH*-  v^-;,^  "i:nrar  '.r^E"r**i  Vj  *ftii:  duoL  "  :•  ktj 

in'iiiiuH^  Ix  iiirrirri£Ta*.n_  till  "ha.'  lii*-  SHcr^Tutrr  x  "STbt 
mnrr.  bi  ianr  -niim   r^uur*  uiii  *m5:ir!^    t:  "in  *rs^#«iifi(*'  nf 

flumciiiitL  rf  «ai  cikjl  vjst  mtj  mfc.c^  *ru^i  r^rn-ii»rai:ntf  5:r 

Sec  H  Tins:  ir  'M&?  ujrr  iharrETanr  k:b^  fr:tii  -  n*  ^:mii5- 
rur  if  biuc  iiun  x  frxi  "-lit  :i:«mi'.ra:tL  x  *4ta:  r-TP^TT  ty 
«3dt!  dim:  x  fcTTTErT/^iiKir;  vx*n*  M,n**f  uttj  *^  "nr^:  ir  "ii^ 
ymiyer  urnum.  u*  ii.'v  t:^'^:  5x  T-nt"  pir^tj*  zl  line 
Sur***  ?f  'W^'tiTwn  tut  MniitfsXufc.  kh:  11  "lU*^  ^:rnn*  df 

-?«k:.  X   Tiitr.  *riiif  A?r»  niitl  **  thI  t-u:  ^ :ii£  i:uLt»*»  "it?*    ^nnr  if 

-,  n  -    -  . cmfstfOL. 

OBUi  TiHffHTi,  UlIuli'JCiaiiL   IH:    't:mmtHlif*HL   VXdUL  TV!    T^KTi- 
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and  completed  within  five  years  from  the  time  of  the  pas- 
sage of  this  Act. 
Amendment.        sEC>  4.  That  the  right  to  amend  or  repeal  this  Act  is 
hereby  expressly  reserved. 
Approved,  February  7,  1903. 


(60) 


Vol' '34  19°M2       Chap.  1368.— An  Act  Permitting  the  building  01  a  dam  acroee  the 
•     ,p'         Saint  Joseph  River  near  the  village  of  Herrien  Springs.  Berrien  County, 


[II.  R. 
h'ubl 


16671.1    Michigan, 
lie,    No.  * 


Be  it  enacted  by  the  Senate  and  House  of  Representatives 
erfMiJch8ephRiv"0/^  United  States  of  America  in  Congress  assembled,  That 
Borrien  ^ringa  tne  consent  of  Congress  is  hereby  granted  to  the  Ber- 
trtTcompanyrien  Springs  Power  and  Electric  Company,  a  corpora- 
mLocatton.        fion  organized  under  the  laws  of  the  State  of  Michigan, 
its  successors  and  assigns,  to  construct,  erect,  and  main- 
tain a  dam  across  the  Saint  Joseph  River,  in  Berrien 
County,  in  the  State  of  Michigan,  at  any  point  within  two 
miles  south  of  the  highway  bridge  at  Berrien  Springs,  to- 

? ether  with  all  necessary  works  appurtenant  thereto: 
secretar  o  i  >rov^e^t  That  the  plans  of  said  dam  shall  be  submitted 
waT  to  Approve  to  and  be  approved  by  the  Chief  of  Engineers  and  the 
plans,  etc.  Secretary  of  War  before  construction  is  commenced :  and 
the  Secretary  of  War  may  at  any  time  require  and  enforce, 
at  the  expense  of  the  owners,  such  modifications  in  the 
construction  of  said  dam  as  he  mav  deem  advisable  in  the 
interest  of  navigation:  Provided  further,  That  there  shall 
be  placed  and  maintained  in  connection  with  said  dam  a 

sluiceway  sluiceway  so  arranged  as  to  permit  logs,  timber,  and  lum- 
ber to  pass  around,  througii,  or  over  said  dam  without 
unreasonable  delay  or  hindrance  and  without  toll  or 
charges,  and  suitable  gates,  weirs,  and  sluices  shall  be  pro- 
vided in  said  dam  and  shall  be  so  operated  as  to  furnish 
at  all  times  the  flow  of  water  necessary  for  the  navigation 
of  the  Saint  Joseph  River  below  Berrien  Springs;  and 

Fishways.  suitable  fishways,  to  be  approved  by  the  Uni tea  States 
Fish  Commission,  shall  be  constructed  and  maintained  on 
said  dam. 

Damages.  Skc.  2.  That  before  the  construction  of  said  dam  shall 

be  begun,  the  permission  of  the  board  of  supervisors  of 
Berrien  County,  Michigan,  shall  be  obtained  thereto,  and 
compensation  shall  be  made  for  all  property  taken  or 
damages  thereby  occasioned  according  to  the  laws  of  the 
State  of  Michigan. 
«tn!ctton0f  ron"  Sec-  3.  That  this  Act  shall  be  null  and  void  unless  the 
dam  herein  authorized  is  commenced  within  one  year  and 
completed  within  three  years  from  the  date  hereof. 

Amendment.        Sec.  4.  That  the  right  to  amend  or  repeal  this  Act  is 
hereby  expressly  reserved. 
Approved,  April  5,  1906. 
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(61) 

Chap.  2579. — An  Act  To  authorize  Herman  L.  Hartenstein  to  con-  Mar.  2, 1907. 

struct  a  dam  across  the  Saint  Joseph  River,  near  the  village  of  Mott-  VoL  H  P- 1254 


ville,  Saint  Joseph  County,  Michigan.  m  r  25832 1 

[public,  No. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives2^ 
of  the  United  States  of  America  in  Conqress  assembled,  That^JjJg^111^ 
Herman  L.  Hartenstein,  a  citizen  or  the  State  of  Michi-   kerman  l. 
gan,  his   heirs  and  assigns,  be,  and   they  are  hereby^a^dam/at 
authorized  to  construct,  maintain,  and  operate  a  damMo"vllle- 
across  the  Saint  Joseph  River,  at  any  point  up  the 
stream  within  one  mile  from  the  highway  oridge  at  the 
village  of  Mottville,  Saint  Joseph  County,  in  the  State 
of  Michigan,  in  accordance  with  the  provisions  of  the 
Act  entitled  "  An  Act  to  regulate  the  construction  of  dams   vol.  34,  p.  386. 
across  navigable  waters,      approved  June  twenty-first, 
nineteen  hundred  and  six. 

Sec.  2.  That  the  right  to  alter,  amend,  or  repeal  this   Amendment. 
Act  is  hereby  expressly  reserved. 

Approved,  March  2,  1907. 


(62) 

Chap.  2555. — An  Act  Permitting  the  building  of  a  dam  across  the    ?***•  2>  lwl'nAn 
Savannah  River  at  Andersonville  Shoals.  vol.  34,  p.  1240 

TH.  R.  25848J 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  2^ubli0t  ^°' 
of  the  United  States  of  America  in  Congress  assembled,  That  Ri^arv  a  n  n  a  h 
the  J.  R.  Earle  Development  Company,  a  corporation   jTr. Earie De- 
to    be   organized   under    the   laws    of   South  Carolina,  JSHSJ  2S£ 
its  successors  and  assigns,  is  hereby  authorized  to  con- at  Andersonville 
struct  and  maintain  a  dam  across  the  Savannah  River, 
extending  from  a  point  in  Hart  County,  Georgia,  to  a 
point  in  Anderson  County,  South  Carolina,  upon  or  in 
the  vicinity  of  Andersonville  Shoals,  and  all  works  inci- 
dent thereto  in  the  utilization  of  the  power  thereby  devel- 
oped, in  accordance  with  the  provisions  of  an  Act  entitled    vol.  34,  p.  386. 
"An  Act  to  regulate  the  construction  of  dams  across  navi- 

§able  waters,"  approved  June  twenty-first,  nineteen  hun- 
red  and  six. 

Sec.  2.  That  the  right  to  amend  or  repeal  this  Act  is    Amendment 
hereby  expressly  reserved. 
Approved,  March  2,  1907. 
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(63) 

Mar.  2  1007.         Chap.  2553. — An  Act  Permitting  the  building  of  a  dam  across  the 
Vol/34,  p.  1240.  Savannah  River  at  Calhoun  Falls. 


m   o   258461 

rp'ub'iic,  no.     Be  it  enacted  by  the  Senate  and  House  of  Representatives 
a*  v  &  n  n  ft  h  ofthe  United  States  of  America  in  Congress  assembled,  That 
RHu«h  MftcRa©"16  Hugh  MacRae  Company,  a  corporation  organized 
company  mftyunder  the  laws  of   South  (Taroliria,  its  successors  and 
dftm^  at  Calhoun  ag^g^  [a  hereby  authorized  to  construct  and  maintain 
a  dam  across  tne  Savannah   River  extending   from  a 
point  in  Elbert  County,  Georgia,  to  a  point  in  Abbe- 
ville County,  South  Carolina,  upon  or  in  the  vicinity  of 
Calhoun  Falls,   and  all  works  incident  thereto  in  the 
utilization  of  tne  power  thereby  developed,  in  accordance 
vol.  34,  p.  386.  with  the  provisions  of  an  Act  entitled  "Ail  Act  to  regu- 
late the  construction  of  dams  across  navigable  waters," 
approved  June  twenty-first,  nineteen  hundred  and  six. 
Amendment.        dec.  2.  That  the  right  to  amend  or  repeal  this  Act  is 
hereby  expressly  reserved. 
Approved,  March  2,  1907. 


(64) 


Mftr.  2  1907.         Chap.  2580. — An  Act  Permitting  the  building  of  a  dam  across  the 
Vol.* 34*,  p.  11266.  Savannah  River  at  Cherokee  Shoals. 


fp'ubuc,  ilo.  Be  it  enacted  by  the  Senate  and  House  of  Representatives 
s  *  v  »  n  n  »  h  ofthe  United  States  of  America  in  Congress  assembled,  That 
River,  a*,  ftndtne  Hugh  MacRae  Company,  a  corporation  organized 
8"iiugh  MftcRne  under  the  laws  of  South  Carolina,  its  successors  and 
dftmPa*t%ierokee  ass^Sns>  ^  hereby  authorized  to  construct  and  maintain 
shoal*.  a  dam   across   tne  Savannah   River  extending  from   a 

point  in   Elbert  County,  Georgia,  to   a  point  in  Abbe- 
ville County,  South  Carolina,  upon  or  in  the  vicinity  of 
Cherokee  Shoals,  and  all  works  incident  thereto  in  the 
utilization  of  the  power  thereby  developed,  in  accordance 
vol.  34,  p.  386.  with  the  provisions  of  an  Act  entitled  "An  Act  to  regu- 
late the  construction  of  dams  across  navigable  waters," 
approved  Juno  twenty-first,  nineteen  hundred  and  six. 
Amendment.        Sec.  2.  That  the  right  to  amend  or  repeal  this  Act  is 
hereby  expressly  reserved. 
Approved,  March  2,  1907. 


(«5) 

\m'3119°763       ^"ai>-  344- — An   Act  Permitting  the  building  of  two  dams  arrow 
° '     ' p'         the  Savannah  River  above  the  city  of  Augusta  in  the  State  of  Georgia. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 

T*,n(,o  CmJ  °fthe  United  States  of  America  in  Congress  assembled,  That 

dam°r  8avannil{i  the  consent  of  Congress  is  hereby  granted  to  Twin  City 

c»S,,8.arton,P(,wt'r    Company,   a  corporation    organized   under   the 

laws  of  the  State  of  South  Carolina,  its  successors  or 


*»w«g^g_  Vj-  OJC^iFii^a.  *r»i!u_  ftzii  Tiifc.r  i<t,r  a  <a*2L  *a**jm 

lie  "^KxasnTTstr.  Err^r  &S  :r  nestr  -*ier**r  I>.TV*tig  CtohL  5b 

lie  'i-mTT  ;c  E4si?ni»iii.  Sia-i*  :(?  Si'di.  Glticha..  ^rr-^Ta^f 

31^.:  lie  ^txanrAL  5L^*r  *^it  ±2  ▼■*,ckf  :ntra&3Li  iier»*Sr> 

3L  in*  TTir'iafciin-ic.   ,t  liiHr  &SWW  iier»c-7  4^^;ce*£ :   *ai4 

<**»;  &  <£kZL  ^*roa&  me  t&ai  r-*-*r  ah  <;r  ze*r  lie  »:ci^fi7j||*  ^j^^^-*— 

-huc  <;c  Pr*j'j**  I^utTit  dz.  i&ai  rrx*r-  **-j£  *i*;ir;  ±x*  tube 

iriCL  ike  2ii:ciii  :t  Luinoci*  Ci^ek..  *asti  4-1  »;rki  in^xtdaLS 

lieriHw  in  lie  •srnrxfcsif.c.  ^c  lie  >iwr  lier^x  &?r*teiTjH&z 

I*r<Yn&£*&-  Tzj&l  *&zl   x  i^e  *6xm&  mcsarxMi  *&al  b# 

yrvrxb&i  tttJi  xz.  *«!i-j£sKJiie  j;#'.k  ^  «tl*».sl  **a5**-i;j  4£  zl*j    i 

2e  DCTs^rx^i  17  lie  SHyr«HLfcrT  ;c  W*::    £y^mtud  *£#*, 

THuus  lie  zaWi*  :;r  lie  *.::o*Jim!^ii;cL  acii  ^a.t  i*tt  an*?e  o£^ 

«tai  <itmj&  *zat  4c-ccrif»Cifcnj;  v.ck*  *k:i^  be  «;iicLriTWHi  **>2uax& 

4SL&  topFvT-^i  17  ill*  Cbrf  ;€  RrigT-ee-s  *z*i  lie  S^r^orx 

\£  W*r  ier;r»r  ^  **•  1 — t*r  •***-***-  ;c  liie  •*i;-ci$ini*Tia:tL  •*« 

«iei_  ^r*    ;c  jet:t>*.  ±zxi  "Liiti  lie  iaiti  T**r2L  Cnrr  P;TP*ar 

C#;cLDftzrr  *r^    ni.r,   .2e-x.it;"e  fritn  iovi  ititZi*  trvr  *radfc 

*Dcr%^i^.  *£iier  ie*::c»-  :c  tfi^r  *xcrpueini;ci  ;c  lie  3tzie. 

ieen  wlzxz^sj&L  v.  fczat  T**i!>*rix4i-i  lie  k.icr*:T"*l  :?f  lie  Cfcirf 
;*f  Ec^xt^r*  anc  :c  "Lie  S*!r*^ujrr  ;c  Wtr  p-:frvirf 
f  tirj#r^  T!ia.i  .z.  !:u^e  i«i j  lnurfc^t"-c_  Lrj=e*  fr;cL  lie  i»iii-  ^ntgrfiw 
jut  "-C  -Aai  ::tr.i  :e  t^tr::-.  *ji*  ^.-t.TiA«T.r;r  :c  li^-  ^azi*-  x 
fnuL  ill*  ■:o*?iriii'^i;?L  :c  m^i  zz^^z  ij  1^*  2iLai  iazl.  ;r 
/iaais  ;r  yyc>i~-*a>r  ii.r  ~  -v  ,rx*>  »jid*»«  Hit  j  !•*:  nr^it  iz.  IE* 
j!rx**r  !».izn*  i»  za.v  zr:T"aii*ii  f;r  -^it.-;  -iir">:«t  in  in* 
*ttkMi  x  S:»iii  ^Ar-.cnit  tzii  Gf*i:rpt.   tz.il  lilt*-  !;:tzti*  :£ 

S«iC^  2.    ITlitl   i*t*-  7*42^*- 1   1-.    t." t^rif    ;r  r^:*^t*.  lZ_i*  JL'I  S     wmtimmc 

«iit  iazii*  17  **txji  •; niz*t,i7  :"*  *rj^!^~^:r^  tzai  -fc~*ur:**, 
4^  21A7  t*»r  r»*viir»it.  fr'.ci  tt^m-  -::   izzze  'it  -.,**■  ?~-~~r*A 

*%AM&  YxSL  *"•"* '****  rt^r 

f*i  lie  *a^t   itzii*  itMr»m  •fc-iTuir.r^Kti. 
-jrisnin  ±x*  7^tr*  rr.ci  uie  ptk»*ti»  :c  * 

>;*3L  «6tZIi*  *r:L,"  *.^  ".HL'lH-l^t  ~g~~*  ^* 
TI^^Ll^   4£lt'l    l^L  ^  -Lt**^^**    Jlt*^-'"-^"    i^T"t>r!  l»*tC 

i&rj#r7\^r&±  «♦:  itr  t*  i^n»tzi^  i»;  ine 
1«  3*»pr*c*&i  yvrziA?  Tiiti  «rj!n  itz: 
v^oscrii'.^it  r_  *o*n  zntzjif*r  t.*  rjin  1.: 
ine  w±z*r  T#:nr*r  :c  mx  i#**rt<:!L  ;r  !i:oz-*nT  litxn^r  t  tsnLiZ 

/vrzi*?r.  Ti&z  ier;r»  i^ie  !:*.cf?nnj'^ii:!L  :c  -*riniii»r  :f  <ft5fl 
^n*  !>jin^eci»ftiii:ti  *r:tT  \?r  ziiui**-  if*.  £"17  >*tr«cc_  :r  vrxa*- 
"Sftsiy  *3rii;*a»*r  W»*.u  ~:lt  *e  ia>>t  :r  'rr^A'.ywt«i  21  ifes- 
*jT*cscn*!'iit:tL  :r  litaiii**^!^!!'**-  :c  «o!*i  *Ltzi  :r  *5jcis^  5b 
**y»o«*Zj-.f»r  vr±  ize  jt^»  x  lie  S«^.ie  -FieKr  i*jd  k&db 
31*7  be  sriiiitie. 
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Feb.  27,  WOT.  Chap.  2074.-— An  Act  Authorizing  the  Twin  City  Power  Company 
vol.  34,  p.  looo.  ^  buiid  two  jam8  across  the  Savannah  River  above  the  city  of  Au- 
[8. 8182.1  gusta,  in  the  State  of  Georgia. 

[Public,  No. 

1343  Be  it  enacted  by  the  Senate  and  House  of  Representatives 

8avann»ho/^  United  States  of  America  in  Congress  assembled,  That 
Twin   city  the   Twin  City  Power  Company,  a  corporation  organ- 
m°aWyerdCampa2?!zed    under  the    laws  of  the    State  of   South  Carolina, 
Dortons    dreek  its  successors  and  assigns,  be,  and  they  are  hereby,  au- 
5SidrB.c.cei  *~  thorized    to    construct,  maintain,  and   operate   a   dam 
across  the  Savannah  ltiver,  at  or  near  where  Dortons 
Creek,  in  the  county  of  Edgefield,  State  of  South  Caro- 
lina, empties  into  tne  Savannah  River,  and  also  a  dam 
across  the  said  river  at  or  near  the  southern  end  of  Prices 
Island  in  said  river  and  about  five  miles  from  the  mouth 
vol.  34,  p.  3»6.  0f  Dortons  Creek  in  the  State  of  South  Carolina,  in  ac- 
cordance with  the  provisions  of  the  Act  entitled  "An  Act 
to  regulate  the  construction  of  dams  across  navigable 
waters,"  approved  June  twenty-first,  nineteen  hundred 
Tfme'*of  con-an(l  8*x:  Provided,  That  one  of  said  dams  shall  be  com- 
■truction.  pleted  within  three  years,  and  the  other  within  five  years 

rrom  the  passage  of  this  Act. 
Amendment.       gEC  2.  That  the  right  to  alter,  amend,  or  repeal  this 
Act  is  hereby  expressly  reserved. 
Approved,  February  27,  1907. 

iiM)8bruary  2°'     Chap-  85.— An  Act  To  authorize  the  Twin  City  Power  Company 
[8.  3726.]     *°  hulld,  operate,  him!  maintain  three  dams  across  the  Savannah 

— ■ —  River,  above  the  city  of  Augusta,  in  the  State  of  Georgia. 

[Public,  No. 

on   i  ^_^ 

vol.  35,  p.  30.     lie  it  enacted  by  the  Senate  and  House  of  Representa- 
tives of  the  United  States  of  America  in  Congress  assem- 
Ki8verVanDah^'  That  the  Twin  City  Power  Company,  a  corporation 
t  Twin    city  organized  under  the  laws  of  the  State  of  South  Carolina, 
imnyTiiiiy  dam.  its  successors  and  assigns,  l>e,  and  they  are  hereby,  author- 
ized to  construct,  maintain,  and  operate  a  dam  across  the 
creeic/s. °<"  "Savannah  River,  at  or  near  where  Dortons  Creek,  in  the 
county  of  Edgefield,  State  of  South  Carolina,  empties  into 
the  Savannah  River,  and  also  a  dam  across  the  said  river 
Va  h° \*  lH  Jl^  or  1K'ar  *'H'  s°uthern  end  of  Prices  Island,  in  said  river, 
and  about  five  miles  from  the  mouth  of  Dortons  Creek,  in 
the  State  of  South  Carolina,  in  accordance  with  the  pro- 
38™'    34,   p*  v*s'ons  °'  ^he  ^('*  entitled  uAn  Act  to  regulate  the  con- 
struction   of   dams    across   navigable    waters,"   approved 
l'rovUo.        June  twenty-first,  nineteen  hundred  and  six:  Provided, 
Jt!ra£  of  com-  That  one  of  said  dams  shall  l>e  completed  within  three 
vears  and  the  other  within  five  years  irom  the  passage  of 
this  Act. 
Bluff.0"  Sec.  2.  That   the  said  Twin  City  Power  Company  is 

authorized    to   construct,   operate,   and   maintain   a   dam 
across  the  Savannah  River  at  what  is  known  as  Crouehs 
Proviso*.       I31i,fr.  in  Edgefield  County,  South  Carolina:  Provided, 
Blte-  That  the  said  site  at  Crouehs  Bluff  can  lx»  obtained  by 

contract  from  the  owners  thereof:  And  provided  further, 


TF^ac   «af    iam  is   Croni'iii*  Efcnf  *hftl".   o#*   T.niinrun^^^    -1*    *• 
mit«r  nin*  pr^TTi-iorn*  of  Tin*  -stiii.  JL»x  of  $  im*  -T«*iir7-dr3iL 

iitni  if  onnj*nnt!rt*t:  «tn  fCVouiiin*  Biitf  -HnaP  V  onmpiftflfcrf 3  mton* 

**ar_  L  TTms;  Tin*  J&z  ^acmiHii  -An.  JL*x  iTirin.irairnr  Tit*    a.  •  -1  -*  i :  » * 
IT-vtil  ^lxtt  irow»*r  f.ompita/r  ~v  'ui-ii  tvo  -iaan*  it»ro>»  nil**     xu.     Uv    ?. 
Si-rnmmi  &i;-r«*r..  n:*;^*  cu*  oirj  of  JLurii*r.u  m  rn*  Su»fllWH- 
:c  vj^tw&aS*  iocco*x**ii  F-H^cuiarx  ir^*iiin-H**x»*iinu  aim*fi*«i 
A«imir»ii  1211  i  ie^iu.  -^  iLaj*  r^*  ^un**  >  in*r**h7..  ?»c»*itii*tL 

rsr..  4.  Thus  Tin*  r^jpx  fcv  ilr^r.  iai**mi_  or  r*p*a_  dii& 
Jfe*?!i  in-  ii^r^iT  ^xstwrHrr  i!*****^**!. 


"a^^   *Hfl — _La  I.T  ?*rniin«mr  on*    mutiimr  .r  *,  aim  utrms  ^ia    m.    i    anc 

ifiui  F~mjkd  +*ittex  if  JLmtfrsji  :;n,  i-'.iWtpr'wx  v.*##m'v*ti.  Tlian    f*^».!i:i*ii 
Tin*    SkTTminu-i    Sl-r»*r    Po*v**r  Coei^-iiar1"     t  oorp^crtTiivai1^  <5**  ^"^ 
oc^Bzria&i  ini:»*r  Tin*  ^t.v^  re  >;ii*ii  ^.tr  tina.  It*  ^nisiH^^*^"  V*^* 
*'.n*  mil  ^aaurn*.  is-  iwr»oj   t-LTin.risi*:  to  oum*-rjrir.~   laui  -.ungMi?  3*«or 
niniiiCAizL  &  oUtm  .-u'.roHa  toh   rn.TtamiiL  ELor-*r  ^rcr^miiinr aS***6    5fBBP 
from  &  G'^uiT  in  ±U;#*rr  Ci;htj  iGf*otniA.  to    t  T«.inT  l.n- 
r»*Jirii  C'<iroiinit  nt*Jir  tiu*-  oorrriiiiur  in*  ~*rrv*&cL  JLicit*r^,-a 
fComtnTr.    S.irrii  Giro  aria*,   xrm  J_:  o^^Jjk  'o-.c:j    SjitL 
Cpiroiliiifc.  Tp#:a  o-c  in  Tin*  -rr.vzirj  x  *r^**s£  *hi :-iii.   tin:  nil 
v.ri*  mi'.iiit^Tir.  To^r^r,,.   in  -in*  i^ilia.tr.ii:n.    f  "xit*    T«.Tv**r 
Tin*i^ny  tt*T^&:p*i:  in  u^or^tni!^  *v~xo  Tin*-  proT-iair.Ci*-  ;f  ia.    "^^  %  >  *■- 
JU'.t;  f*iirar:ii*i:  ^JLn.  -Lot  -,r  r^riliu:^  Tin*  ^:m*rnrn'.^:ti  vf  titma 
;u*ro«a  oaTQra-Tu*   •v:tr-»r».'*    icipco^^r  Jhzn*   Tv«*aTrr-dr^i. 
aiin*r^*u  !inzn:r»i:  tm:  *m. 

-•^xi^  i.  Tlntr,  Tin*  ritrir.  to-  .tnn*nii  :c  r^wu  Tiint  JLt!u  j* 


'•.ieap  Jfyi**-.  —  U.  Xx'"  ?'*miiT.inr  ou*    ^uiliiirur  u  i   tain  u*mj«  "ii*     w*r.  i  jmr 

r*      -  r   ~         .         .  T    —  ,-  H12.  255HTO 

dn*  ffir^ii  ituiELu*   f..:cir:)ta7    t  oorn-.rarai-.tL    .rzrim^Hii  ^^J"^^ 
imii*r  Tin*  iiirar*  :tf  ^»:iir.ii  ''..tr'tiiiit-  _t*  -Hn,.*!»***s<vr!i  imi  k*-  ".irapwrr    tubt 

-.,-•  turn,  tc  Sitaimi 

,1,  <taziL  rarTOft  Tii**   SiTiziLi    P^^r     *xr**m:imr  fr-.ci   ;jl 
3#iinn  iiL  Eir^i  0;nxTT   «"jf*i:rxit.  to.    t  t«:ui"  /n  Amu*r3<ia 


678  REPORT  OF   THE  INLAND  WATERWAYS   COMMISSION 

County,  South  Carolina,  upon  or  in  the  vicinity  of  Hat- 
tons  Ford,  and  all  works  incident  thereto  in  the  utilization 
of  the  power  thereby  developed,  in  accordance  with  the 

vol.  34,  p.  386.  provisions  of  an  Act  entitled  An  Act  to  regulate  the 
construction  of  dams  across  navigable  waters,  approved 
June  twenty-first,  nineteen  hundred  and  six. 

Amendment.        Sec.  2.  That  tne  right  to  amend  or  repeal  this  Act  is 
hereby  expressly  reserved. 
Approved,  March  2,  1907. 


(68) 


Mar.  2, 1907.  Chap.  2549. — An  Act  Permitting  the  building  of  a  dam  across  the 

Vol.  34,  p.  1238.  Savannah  River  at  McDaniel  Shoals. 


rir   p   25773  1 

[public,  no.     Be  it  enacted  by  the  Senate  and  House  of  Representatives 

8  a  vmnaho/'fe  United  States  of  America  in  Congress  assembled,  That 

Anderson"16  Anderson  Guaranty  and  Trust  Company,  a  corpo- 

Guaranpr    and  ration  organized  under  the  laws  of  South  Carolina,  its 

may  dam^™fS?c^  successors   and   assigns,   is    hereby   authorized    to  con- 

Danici  shoals,     struct  and  maintain  a  dam  across  the  Savannah  River 

extending  from  a  point  in  Hart  County,  Georgia,  to  a 

point  in  Anderson  County,  South  Carolina,  upon  or  in 

the  vicinity  of  McDaniel  Shoals,  and  all  works  incident 

thereto  in  the  utilization  of  the  power  thereby  developed, 

vol.  34,  p.  386.  in  accordance  with  the  provisions  of  an  Act  entitled  " An 

Act  to  regulate  the  construction  of  dams  across  navigable 

waters,"  approved  June  twenty-first,  nineteen  hundred 

and  six. 

Amendment.        gEC#  2.  That  the  right  to  amend  or  repeal  this  Act  is 

hereby  expressly  reserved. 

Approved,  March  2,  1007. 


(00) 

Mar.  2, 1907.  Chap.  2551. — An  Act  Permitting  tin*  building  of  a  dam  acriMW  the 

Vol/34,  p.  1239.  Savannah  River  at  Middleton  Shoals. 

Ill    R   °r»77f>  1  .  /% 

riii/iTc,  xo.     Be  it  enacted  by  the  Senate  and  House  of  Representatives 
savannah  of  the  United  States  of  America  in  ( 'onqress  assembled,  That 
RAen<i    rson^  °  Andcrson  Guaranty  and  Trust  Company,  a  corpora- 
(jiiarantyr"a°n(ition   organized    under  the   laws  of  South  Carolina,   its 
niaydai^at^ha81"-^^0^  am'  assigns,  is  hereby  authorized  to  construct 
m £d  d  i'e  t  o  nan(|  maintain  a  dam  across  the  Savannah  River  extend- 
ing from  a  point  in  Elbert  County,  Georgia,  to  a  point  in 
Anderson  County,  South  Carolina,  upon   or  in   the   vi- 
cinity of  Middleton  Shoals,  and  all  work  incident  thereto 
in  the  utilization  of  the  power  thereby  developed,  in  ac- 
voi.  34,  p.  accordance  with  the  provisions  of  an  Act  entitled  "An  Act 


tut  wegsdka&  d»  rjm&arwziiixL  of  <$&m»  a*vmi&  nt^uzabfe 
5ffc_  2L  Tuts;  &&#  rigfin  &*  amiaiii  or  in»p*Hi  -nu*  JLuti  » 


t^"ir.tf3»   **3M — -Err  Jk!T:  P^mnGirUT  "ilt*    imlifrny   »t  t   ianr  urmm   *ifr    WueL.2.  3BT 

<vfi§i*>  Cntited  S&cfast  it  Jhn*?r*itt  m  *Z*m*pr*%st  Gt&tmfiE&i.  Th&&   &\ T*m*i 

rmitisr  di**  law*  of  SinrJi  C&roQnA.   iisa  sniMsst^rs  aai£,trtm9"BI^r    ^"^ 

&a$gn&..  »  iisw^  ;iaTiHi^nai5fi  *o  <iom*GniiC  ami  Timnr^n  ami* 

*  lam.  acme*  -iu»-  -StTtanaiL   fi£r»*r  .qfrgufihg  fr^tn.  & 

wine  in  EDB«r:  Connrrj..  *'j**oirziik  r*\  &  pt;uu;  in  JLr-h«£- 

^rflft  C^nmiT.  S/TtniL  Oisrifirui.  ipon  or  iii  Tihi*  Tri*ir?nrx  of 

TTsncser*  ^fto&fe.   isiii  *II  vork*  ihiiisi.::  iiit*r»*;.:i   in  "hut 

anfllaasSnn  of  nh^-  power  isj^m^v-  ft*^*ir.T>*:.  in  to'jir^t&aci* 

wirii  nu»  prr:rriii;n^  of  .121  JLi?;  ^cjnzL^i  ~JLlJL*x  ~o  r^riiifcn*    ^  %  g.  m 

ti&fr   GnnHrarii'iSjOfi    of    tAin*    ;uiroj»    oarriiiar.fe    v&m^.** 

"5»c.  ±.  IPiaz  uiit*:  op.::  1.;  .tanaiii  or  ?**$#&[  zhxb  1*iz  a* 


,rTr^  2S»J. — An  -Ii.rr.  ?*rourr«rur  in*   "nulitirur  ir  v  tani  urrvm  *^ft    &e  i  m 


uhft  Jfejui«3<ia  ^larasurr  ami  Trua  <C»:mp«aj..  *  ♦inro»:ra»-airxt<f  r*^x 
tti*!L  (vcsmJcs^i  ixsxiec  di*  La.wi  of  S;iiiii  Caar;Cbiat.  ^^J^ng^ 

ai^  fmmL  &  p*;imi  in  EIh«ri  Conircy.  *'jeiiraifc.  "♦;  a  ^inc 

in.  A&&#^r2ifr  C^nmrpr.  S^nsi.  Ciimtimt.  tooil  or  i,  t£fr  tih 

sha*  irmaitnii;a  of  uiii»r  ^;v»*r  *mj&&hrr  i*»^*ii:wt  in  *hi»«fS- 

aauyt  wink  dii*  ^r^^riffli'yTift  of  hl  Juiz  ♦*nmrai*i:   *JLx  JL*r,  ^    T«-  '-^  3-  »*. 
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(72) 

Mar.  3, 1906.  Chap.  1440. — An  Act  Providing  for  the  acquirement  of  water  rights 
Vol.  33,  p.  1006.  jn  the  Spokane  River  along  the  southern  boundary  of  the  Spokane 
[H.  R.  15600.1  Indian  Reservation,  in  the  State  of  Washington,  for  the  acquirement  of 
[p ii b'l i c,  no.  lands  on  said  reservation  for  sites  for  power  purposes  and  the  beneficial 
173]  use  of  said  water,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
waSh*"*  Rlv«r»  of  the  United  States  of  America  in  Congress  assembled.  That 
use*  of  waters,  the  right  to  the  use  of  the  waters  of  the  Spokane  River 
where  the  said  river  forms  the  southern  boundary  of  the 
Spokane  Indian  Reservation  may,  with  the  consent  of 
the  Secretary  of  the  Interior,  be  acquired  by  any  citizen, 
association,  or  corporation  of  the  United  States  by  ap- 
propriation under  and  pursuant  to  the  laws  of  the  State 
of  Washington, 
difn  Rease?v2-     ^Ec*  ?'  *hat  ^e  Secretary  of  the  Interior  be.  and  he 
tion.    e8erva"  hereby  is,  authorized  and  empowered  to  grant  sucn  appro- 
oMo^damsTetoPri^or  or  appropriators  land  on  said  reservation,  whether 
the  same  has  been  allotted  in  severalty  to  any  individual 
Indians,  but  which  has  not  been  conveyed  to  the  allottee 
with  full  power  of  alienation,  or  whether  the  same  remains 
unallotted,  on  the  north  bank  of  the  said  Spokane  River, 
such  as  shall  be  necessary  and  requisite  for  overflow  rights 
and  for  the  erection  of  suitable  water,  electrical,  or  power 
plants,  dams,  wing  walls,  flumes,  or  other  needful  struc- 
tures reauired  for  the  development  of  power  or  for  the 
beneficial  use  of  said  water:    *     *     * 

*  *  *  *  * 

Rules,  etc.  Sec.  5.  That  the  Secretary  of  the  Interior  shall  make 

all  needful  rules  and  regulations  not  inconsistent  herewith 
for  the  proper  execution  and  carrying  into  effect  of  this 
Act. 

Approved,  March  3,  1905. 


(7'A) 


[Tennessee  River,  Elk  River  shoals  to  Florence  railway   bridge.    Extract  from 
river  and  harbor  act  approved  March  2.  1907.    Stats.  L..  vol.  34,  p.  10U4.] 

Bw°Trw  Shoals!     Improving  Tennessee  River  at  Colbert  and  Bee  Tree 

Ala.  shoals,  Alabama:  Continuing  improvement,  two  hundred 

contract.        thousand  dollars:  Provided,  That  the  Secretary  of  War 

mav  enter  into  a  contract  or  contracts  for  such  materials 

and  work  as  may  be  necessary  for  the  completion  of  said 

project,  to  an  amount  not  exceeding  two  hundred  and 

thirteen  thousand  dollars,  exclusive  or  the  amounts  herein 

amuVe*  1*0 n 51- ftnt'  heretofore  appropriated  or  authorized.     And  the  Sec- 

tions.etc.  retary  of  ^Yar  may  appoint  a  Board  of  Engineers  whose 

duty  it  shall  be  to  examine  the  present  condition  of  the 

United  States  canal  and  the    Tennessee  River  from    the 

head  of  Elk  River  Shoals  to  the  Florence  Railway  bridge 
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whatsoever,  except  for  expenses  connected  with  the  prep- 
aration of  plans  and  the  superintendence,  as  provided  m 
section  five  of  this  Act,  and  further  excepting  the  cost  of 
the  lock  gates  and  ironwork  and  machinery  necessary  to 
operate  the  lock  when  completed,  which  shall  be  furnished 
by  the  United  States. 

■tnletfon?1  con"  Sec.  2.  That  the  said  municipality,  corporation,  com- 
pany, or  individuals  undertaking  the  construction  of  said 
work  shall  begin  the  building  of  said  lock  and  dam 
within  eighteen  months  from  the  passage  of  this  Act,  and 
the  same  shall  be  completed  within  four  years  from  the 
date  of  beginning  the  construction,  the  right  being  re- 
united states  served  to  the  United  States  to  enter  on  the  construction 

may  construct.    Qf  gajj  j^^  ar(]  (jam  jf  deemed  advisable  at  any  time 

before  the  work  is  commenced  by  said  contracting 
parties;  or  if  begun  and  not  carried  on  in  strict  accord- 
ance with  the  directions  of  the  Secretary  of  War,  then 
the  United  States  may  assume  the  further  construction 
and  completion  of  said  work  at  its  option,  the  cost  of  such 
further  construction  and  completion  to  be  paid  by  the 
said  contracting  municipality,  corporation,  company,  or 
individuals. 

deedellvery  °f     ^EC#  3'  ^at  ^ie  ^ee^  to  the  United  States  to  the  land 
to  be  purchased  and  donated  to  the  same,  as  mentioned  in 
the  first  section  of  this  Act,  shall  be  executed  and  deliv- 
ered within  twelve  months  after  the  passage  of  this  Act; 
and,  further,  that  the  Secretary  of  War  shall  determine 
from  time  to  time  whether  the  work  is  being  properly 
done,  and  may  require  an  increase  in  force  to  be  em- 
ployed by  the  contractor  so  as  to  force  the  work  to  com- 
pletion within  the  limit  mentioned  in  the  Act. 
power.0'  water     Sec.  4.  That  in  consideration  of  the  construction  of 
said  lock  and  dam,  free  of  cost  to  the  United  States  ex- 
cept as  provided  in  section  one  of  this  Act,  the  United 
States  hereby  grants  to  the  municipality,  corporation, 
company,   or   persons   constructing  said   lock   and   dam 
under  the  provisions  of  this  Act  such  rights  as  it  pos- 
sesses to  use  the  water  power  produced  by  said  dam,  and 
to  convert  the  same  into  electric  power  or  otherwise  util- 
y™u\*'       -lze  ^  ^or  a  I)er*°('  °f  ninety-nine  years:  Provided,  That 
rcnWJbo  «up- it  or  they  shall   furnish   the  necessary  electric   current 
?rnmenrt0mlidl  while  its  or  their  power  plant  is  in  operation  to  move 
ihkh,  «'tc  the  gates  and  operate  the  locks  and  to  light  the  United 

States  buildings  and  grounds,  free  of  cost  to  the  United 
unobstructed  States:  And   i/rovided   further.   That    the    plans   for    the 

navigation.  *.  ,    ^  >  ...'  ., 

necessary  works  and  structures  to  utilize  said  water 
prwer  shall  be  approved  by  the  Secretary  of  War,  and 
that  nothing  shall  be  done  in  the  use  of  the  water  from 
said  dam  or  otherwise  to  interfere  writh  or  in  any  way 
impede  or  retard  i\\v  proper  and  complete  navigation  of 
the  river  at  all  times,  nor  in  any  way  to  interfere  with 
the  use  and  control  of  the  same  by  the  United  States  for 
the  purposes  of  navigation :  And  [/rowded  further,  That 
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ti^M^coS-     Sec.  6.  That  in  the  event  the  city  of  Chattanooga  un- 

atruction.  dertakes  the  erection  of  said  lock  and  dam  the  Secretary 

of  War  shall  extend  the  time  provided  herein  for  begin- 
ning the  work  on  the  same  for  a  period  not  exceeding 
twelve  months  from  the  passage  of  the  enabling  act  that 
the  general  assembly  of  the  State  of  Tennessee  may  pass 
at  its  next  regular  session,  enabling  said  municipality  to 
undertake  said  work,  if  the  same  be  necessary;  and  in  the 
same  event  he  shall  extend  the  time  for  the  completion  of 
said  lock  and  dam  twelve  months. 

«§™  reSlrJSL"  Sec.  7.  That  the  right  is  expressly  reserved  in  the 
United  States  to  revoke  by  Act  of  Congress  the  rights 
privileges,  and  benefits  conferred  by  this  Act;  but  in  the 

cation. omnl,i" event  of  such  revocation  the  United  States  shall  pay  to 
the  municipality,  corporation,  company,  firm,  or  persons 
who  may  erect  said  lock  and  dam  under  the  provisions  of 
this  Act,  as  full  compensation,  the  reasonable  value,  ex- 
clusive of  the  franchise  hereby  conferred,  of  all  properties 
erected  and  lands  purchased  by  them  necessary  ior  the  en- 
joyment of  the  benefits  conferred  upon  them  bv  the  provi- 
sions of  this  Act,  such  value  to  be  determined  by  mutual 
agreement  between  the  Secretary  of  War  and  the  owners 
of  said  properties,  and  in  case  they  can  not  agree,  then  by 
proceedings  instituted  in  the  United  States  circuit  court 
for  the  condemnation  of  said  property,  such  proceedings 
to  conform  as  nearly  as  may  be  to  the  laws  of  the  State  of 
Tennessee  in  respect  of  condemning  land  for  the  right  of 
s^8pen8ionway   f°r   railroad   purposes:   Prmrided,   That    to    insure 

of  privileges.  compliance  with  the  terms  of  the  contract  or  of  this  Act. 
or  to  protect  the  interests  of  navigation,  the  Secretary  of 
War  shall  have  power  at  any  time,  before  or  after  the 
completion  of  the  work,  to  order  a  suspension  of  all  priv- 

in^!n°cnonentbyil^ges  granted  by  this  Act:  And  provided  further.  That 
compliance  with  such  order  of  suspension  may  be  en- 
forced by  the  injunction  of  the  circuit  court  of  the  United 
States  exercising  jurisdiction  in  the  district  in  which  the 
work  is  situated,  and  proper  proceedings  to  this  end  shall 
be  instituted  by  the  Attorney-General  upon  request  of  the 
Secretary  of  War. 

no?affe5£i.laWM  &vv.  8.  That  nothing  in  this  Act  shall  be  construed  as 
in  any  way  interfering  with  the  exclusive  jurisdiction 
over  and  control  by  the  United  States  of  the  Tennessee 
River  and  the  lock  and  dam  therein  to  be  erected  for  the 
purpose  of  navigation,  nor  as  repealing  or  modifying  any 
of  tne  provisions  of  law  now  existing  in  reference  to  the 
protection  of  navigation. 
Approved,  April  '2o\  1904. 
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[Hales  bar  dam.] 

Chap.  32. — An  Act  To  amend  an  Act  approved  April  twenty-sixth,    Jan.  7,1905. 
nineteen  hundred  and  four,  entitled  "An  Act  to  enable  the  Secretary       o1, 33,  p- 603, 


of  War  to  permit  the  erection  of  a  lock  and  dam  in  aid  of  navigation  in    rii.  R.  15590.] 
the  Tennessee  River  near  Chattanooga,  Tennessee,  and  for  other  pur-    [Public,  No.  8.] 
poses." 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Conaress  assembled^  That    Tennessee 
the  Act  of  Congress  approved  April  twenty-sixth,  nine-  conrtructionof 
teen  hundred    and    four,  entitled   "An  Act   to  enable J^J'chaufjJ: 
the  Secretary  of  War  to  permit  the  erection  of  a  locknooga. 
and  dam  in  aid  of  navigation  in  the  Tennessee  River     °-38'P-309- 
near  Chattanooga,  Tennessee,  and  for  other  purposes/'  be, 
and  the  same  is  hereby,  amended  by  inserting  in  section 
one,  line  seven,  after  the  words  "Scott  Point/'  "near 
Chattanooga,  Tennessee/'  and  before  the  word  "under/ 
the  following:  "or  at  such  other  point  or  place  in  the    Location. 
mountain  section  of  said  river  below  Scott  roint  as  the 
Secretary  of  War  may  approve." 

Approved,  January  7,  1905. 

[Extract  from  river  and  harbor  act  approved  March  3, 1905.    Stats.  L.,  Vol.  33,  p. 

1133.] 

Improving  Tennessee  River,  Tennessee:  Continuing 
improvement  by  the  partial  construction  of  lock  gates  at 
the  lock  projected  at  or  near  Scotts  Point,  together  with  (iiaiesbar.) 
the  cost  of  superintendence  and  the  preparation  of  plans 
to  be  made  by  the  United  States,  ten  thousand  dollars: 
Provided,  That  a  contract  or  contracts  may  be  entered 
into  by  the  Secretary  of  War  for  such  materials  and  work 
as  may  be  necessary  for  the  further  prosecution  of  said 
work,  to  be  paid  for  as  appropriations  may  from  time  to 
time  be  made  by  law,  not  to  exceed  in  the  aggregate  forty 
thousand  dollars  exclusive  of  the  amount  herein  appro- 
priated. 


Scott  Point. 
Lock  gates. 


Proviso. 
Contracts. 


[Extract  from  river  and  harbor  act  approved  March  2.  1907.    Stats.  L..  Vol.  34,  p. 

1093.] 

Improving  Tennessee  River  at  Hales  bar,  Tennessee: TeIn^les    bAr» 
Completing  improvement,  sixty-two  thousand  nine  hun- 
dred and  seventy  dollars. 


(75) 

Chap.  517. — An  Act  To  authorize  the  construction  of  dams  and 
power  stations  on  the  Tennessee  River  at  Muscle  Shoals,  Alabama. 


Mar.  6. 1906. 
Vol.  34,  p.  52. 


[II.  R.  297.] 
[Public,  No.  35.] 

Tonnes  so e 
River. 


Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled ,  That_ci 
any  person,  company,  or  corporation  having  authority  "Dams  at  mus- 
therefor  under  the  laws  of  the  State  of  Alabama  may  authorised.  AItt 
hereafter  erect,  maintain,  and  use  a  dam  or  dams  in  or   vol.  34,  p.  1094. 
across  the  Tennessee  River,  in  the  State  of  Alabama, 
at  such  points  at  Muscle  Shoals  as  they  may  elect,  and  the 
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Secretary  of  War  may  approve,  between  a  point  on  the 
southern  side  of  the  river  opposite  to,  or  below  the  head 
or  opening  of  the  canal  constructed  by  the  United  States 
on  the  north  side  of  the  river,  on  the  east,  and  the  western 
construction  ^ne  °^  sec^i°n  sixteen,  township  three,  range  ten  on  the 
etc.,  of  power  west,  for  the  purpose  of  erecting,  operating,  and  main- 
stations,  taining  power  station  and  to  maintain  inlet  and  outlet 
races  or  canals  and  to  make  such  other  improvements  on 
the  southern  bank  of  the  Tennessee  River,  between  the 
two  points  above  mentioned,  as  may  be  necessary  for  the 
development  of  water  power  and  the  transmission  of  the 
same,  subject  always  to  the  provisions  and  requirements 
of  this  Act,  and  to  such  conditions  and  stipulations  as 
may  be  imposed  by  the  Chief  of  Engineers  and  the  Sec- 
retary of  War  for  the  protection  of  navigation  and  the 
property  and  other  interests  of  the  United  States. 
secretary     of     Sec.  2.  That  detailed  plans  for  the  construction  and 
plans,  et£pprove  operation  of  a  dam  or  dams  and  other  appurtenant  and 
necessary  works  shall  be  submitted  by  the  person,  com- 

f>any,  or  corporation  desiring  to  construct  the  same  to  the 
/hief  of  Engineers  and  the  Secretary  of  War,  with  a 
map  showing  the  location  of  such  dam  or  other  structures 
with  such  topographical  and  hydrographic  data  as  may 
be  necessary  for  a  satisfactory  understanding  of  the 
same,  which  must  be  approved  by  the  Chief  of  Engineers 
and  the  Secretary  of  War  before  work  can  be  commenced 
on  said  dam  or  dams  or  other  structures;  and  after  such 
approval  of  said  plans,  no  deviation  whatsoever  there- 
from shall  be  made  without  first  obtaining  the  approval 
of  the  Chief  of  Engineers  and  the  Secretary  of  War: 

Provisos.  Provided,  That  the  constructions  hereby  authorized  do 
nav^tiSonr.uc  not  interfere  with  the  navigation  of  Muscle  Shoals  Canal 
or  the  navigation  of  the  Tennessee  River:  And  -provided 
'Restrictions,  further,  That  said  dam  or  dams  and  works  shall  be  lim- 
ited only  to  the  use  of  the  surplus  water  of  the  river,  not 
required  for  the  navigation  of  the  Muscle  Shoals  Canal  or 
the  Tennessee  River,  and  that  no  structures  shall  be  built 
and  no  operations  conducted  by  those  availing  themselves 
of  the  provisions  of  this  Act  which  shall  injure  or  inter- 
fere with  the  navigation  of  the  Muscle  Shoals  Canal  or 
impair  the  usefulness  of  any  improvement  made  by  the 
Government  in  the  interest  of  navigation. 

Locks, ©tc.  Sec.  .'*.  That  the  Government  of  the  United  States  re- 

serves the  right,  at  any  time  that  the  improvement  of  the 
navigation  of  the  Tennessee  River  demands  it,  to  con- 
struct, maintain,  and  operate,  in  connection  with  any 
dam  or  other  works  built  under  the  provisions  of  this 
Act,  suitable  lock  or  locks  or  any  other  structures  for 
navigation  purposes,  and  at  all  times  to  control  such  dam 
or  dams  or  otner  structures,  and  the  level  of  the  pool 
caused  by  such  dam  or  dams,  to  such  an  extent  as  may  be 
necessary  to  provide  facilities  for  navigation;  and  when- 
ever Congress  shall  authorize  the  construction  of  such 
lock  or  other  structures,  the  person,  company,  or  corpo- 
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improvement  of  the  above-described  stretch  of  said  river 
by  private  or  corporate  agency  in  conjunction  with  the 
development  of  water  power  by  means  of  not  more  than 
three  locks  and  dams;  and  the  said  Board  may  examine 
any  plans  presented  by  such  agency  and  shall  report 
whetner  the  same,  if  constructed,  can,  without  injury  to 
navigation,  or  with  advantage  thereto,  be  used  to  develop 
water  power,  and  what  portion,  if  any,  of  the  expense  of 

Report.  the  work  should  be  borne  by  the  United  States;  and  such 

Board  shall  report  its  findings  not  later  than  the  first 

MuwiePshoari'8,  Monday  in  December,  nineteen  hundred  apd  seven,  and 
permits  with-  until  such  Board  shall  make  its  report  and  action  shall 

evoi.  34,  p.  52.  be  taken  thereon  by  Congress  no  permits  shall  be  issued 
under  the  provisions  of  the  Act  approved  March  sixth, 
nineteen  hundred  and  six,  entitled  An  Act  to  authorize 
the  construction  of  dams  and  power  stations  on  the  Ten- 
nessee River  at  Muscle  Shoals,  Alabama" 


(76) 


Mar.  3, 1809.         Chap.  437. — An  Act  Granting  to  th«  Muscle  Shoals  Power  Company 
Vol.  30,  p.  1351.  right  to  erect  and  construct  canal  and  power  stations  at  Muscle  Shoals, 
"  Alabama. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
Po^T l  coBhmay  °f  ^e  U^ted  States  of  America  in  Congress  assembled,  That 
construct  canal,  the  consent  of  Congress  is  hereby  given  to  the  Muscle 
Shoai8?AiafU8Cl°  Shoals  Power  Company,  a  corporation  created  and  organ- 
ized under  a  charter  granted  by  the  legislature  of  the  State 
of  Alabama,  its  successors  or  assigns,  to  erect,  construct, 
operate,  and  maintain  inlet  and  outlet  races  or  canals  and 
a  power  station  or  stations  at  a  point  or  points  at  or  near 
the  Muscle  Shoals  in  Tennessee  River,  and  to  make  such 
other    improvements   as    may  be   necessary  within  said 
limits  for  the  development  of  water  power  and  transmis- 
voT'^f         aionof  thesame:  Provided,  That  the  constructions  hereby 
witV\MinT"i«  authorized  do  not  in  any  way  interfere  with  the  Muscle 
HnouiH canal, ««tc. shoals  Canal,  or  with  navigation  of  said  river:  Provided 
further,  That  until  the  plans  and  location  of  the  works 
herein  authorized,  so  far  as  they  affect  the  interests  of 
HoVrotar     of  nav^ft^(>n,  have  been  approved  by  the  Secretary  of  War, 
war.  the  improvements  shall  not  be  commenced  or  built,  ami 

the  Secretary  of  War  is  authorized  and,  directed   to  fix 
reasonable  charges  for  use  of  said  power. 

nutn^touan1     SKr'  ~-    ri!at  un'oss  t'le  work  herein  authorized  be  com- 
vois.   m,   pp.  inenced  within  one  year  and  completed  within  three  years 
.',4,x4i,, .r.\p.K.w. from  t|10  (]ttt0  hereof,  the  privileges  hereby  granted  shall 
cease  and  be  determined. 
Amendment.        Skc.  ;j.  That  the  right  to  alter,  amend,  or  repeal  this 
Act  is  hereby  expressly  reserved. 
Approved,  March  li]  1809. 


v  ,r::i  y  'via  A&\ 
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pany  by  said  first-mentioned  Act  shall  cease  and  be  deter- 
mined; and  the  Secretary  of  War  is  authorized,  in  his 
GoMtruction  of  discretion,  to  permit  the  said  company  to  erect  and  con- 
struct dams  which  may  abut  on  lands  of  the  United  States 
along  the  line  of  the  Muscle  Shoals  Canal  upon  such  terms 
and  conditions  as  may  be  deemed  just  and  equitable  to  the 
public  interests. 
Approved,  February  18,  1903. 


(77) 


Feb.  14. 1889.     Chap.    105. — An    Act   To   authorize   and   empower    the    Mount 
Vol.  25.  p.  070.  carmel  Development  Company  to  draw  water  from  the  Wabash 

Itiver,  or  its  tributaries,  In  the  county  of  Wabash,  and  State  of 

Illinois. 

Be  it  enacted  by  the  Senate  and  House  of  Representa- 
tives of  the  United  States  of  America  in  Congress  assem- 
m  e1?"  Develop 'Me^  That  the  Mount  Carmel  Development  Company,  a 
ment  ro.  may  corporation  created  and  existing  under  the  laws  of  the 
na?8tfrom  Wa-  State  of  Illinois,  be,  and  the  same  is  hereby,  authorized 
bash  River,  in.  and  empowered  to  construct  and  operate,  during  its  cor- 
porate existence,  a  hydraulic  canal  from  any  point  on  the 
Wabash  River  above  the  lock  and  dam  now  in  process  of 
construction  at  the  Grand  Rapids  of  said  Wabash  River, 
or  from  any  tributary  of  said  river  within  the  county  of 
Wabash  and  State  of  Illinois,  to  any  point  on  said  river 
within  the  corporate  Hmits  of  the  city  of  Mount  Carmel, 
Illinois;  and  to  draw  from  said  Wabash  River  or  tribu- 
tary thereof  such  supply  of  water  as  may  be  required  for 
To0fbe°'  con- tne  PurPoses  °f  sueli  corporation:  Provided,  That  such 
trolled  by  Sec- withdrawal  l>e  not  detrimental  to  the  interests  of  naviga- 
retnry  of  war.  tj(m  an(|  j)(1  slli>ject  t()  the  direction  and  control  of  the  Sec- 
retary of  War. 

Approved,  February  14.  188!). 

Feb.iiMiM)i;       Chap.   ;tf>S.— An   Art   Authorizing   tin*   Mount    Carmel    Develop 
Voi.:ntp.7H5.  lm>nt   Company    to   draw    water   from    Wabash    Uiver   at    firantl 
ICapids,  Wabash  County,  Illinois. 

Be  it  enacted  by  the  Senate  and  House  of  Representa- 
tives of  the  United  States  of  America  in  Congress  assem- 
mrtVeveiov'M^i  * mi^  the  Mount  Carmel  Development  Company,  a 
ment  Co.  may  corporation  chartered  by  the  State  of  Illinois  as  of  the 
fromW  Wabash  date  of  October  twenty-sixth,  nineteen  hundred,  be,  and 
HapidH1  nirand  *n('  S5l,n('  *s  hereby,  authorized  and  empowered  to  draw, 
by   canal,  flume,  or  race,   from   the  pool   of  the   Grand 
Rapids   dam    of   the   Wabash    River,    in   the   county   of 
Wabash  and  State  of  Illinois,  such  supply  of  water  as 
may  be  necessary  or  required  for  the  purposes  of  said  eor- 
Vrorinos.       poration  during  the  continuance  of  said  corporation :  Pro- 
suppiyfetc.  ot  ridedj  That   such   withdrawal  of  water  shall   not  be  so 
great  as  to  be  detrimental  to  the  navigation   of  said 
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Wabash  River,  and  shall  be  under  the  direction  and  con- 
trol of  the  Secretary  of  War:  And  provided  further, 
That  the  said  corporation  shall  submit  detailed  plans, 
showing  the  location  and  method  of  construction  of  said 
canal,  flume,  or  race,  to  the  Secretary  of  War  for  ap-  war0"*  **  ap- 
proval; and  until  he  shall  approve  the  same  the  workPr°ve  plans. 
hereby  authorized  shall  not  be  commenced. 
Approved,  February  12, 1901. 


(78) 


ng  to  the  Batesville  Power  Company    Jane  28, 1906. 
right  to  erect  and  construct  canal  and  power  stations  at  Lock  and  Dam    Vo1,  **» p- 536- 
Numbered  One,  upper  White  River,  Arkansas.  [H.  r.  13106.1 

[Public,  NTo. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives21  ] 
of  the  United  States  of  America  in  Congress  assembled,  That  A^hite    River» 
the  consent  of  Congress  is  hereby  given  to  the  Batesville    Batesville 
Power  Company,  a  corporation  created   and  organized  %j£eT  %£EJt2£& 
under  a  charter  granted  by  the  State  of  Arkansas,  itscanai,  etc^at 

•  a  a  .         a  a  1  •       Lock  and   Dam 

successors  or  assigns,  to  erect,  construct,  operate,  and  mam-  no.  1  for  power 
tain  inlet  and  outlet  races,  canals,  or  other  structures  and station- 
a  power  station  or  stations  at  or  near  Lock  and  Dam 
Numbered  One,  upper  White  River,  Arkansas,  and  to  make 
such  other  improvements  as  may  be  necessary  for  the 
development  of  water  power  from  Pool  Numbered  One, 
and  the  transmission  or  application  of  the  same :  Provided,    ^^*n 
That  the  constructions  hereby  authorized  are  not  built  on 
any  lands  belonging  to  the  United  States  and  do  not  in  any 
way  impair  the  usefulness  of  any  improvement  made  by 
the  Government  for  the  benefit  of  navigation :  Provided   control  of  wa- 
furiher,  That  in  the  operation  of  the  aforesaid  construe-  ^ 
tions  the  withdrawal  of  water  from  the  river  shall  at  all 
times  be  under  the  direction  and  control  of  the  Secretary 
of  War,  and  that  until  the  plans  and  location  of  the  works 
herein  authorized,  so  far  as  they  affect  the  interests  of 
navigation,  have  been  approved  by  the  Secretary  of  War, 
the  improvements  shall  not  be  commenced  or  built,  and 
the  Secretary  of  War  is  authorized  and  directed  to  fix  from 
time  to  time  reasonable  charges  to  be  paid  by  said  com- 
pany for  the  use  of  said  power. 

Seo.  2.  That  unless  the  work  herein  authorized  be  com-    Time  of  con- 
menced  within  one  year  and  completed  within  three  years    ra 
from  the  date  hereof  the  privileges  hereby  granted  shall 
cease  and  be  determined. 

Sec.  3.  That  the  right  to  alter,  amend,  or  repeal  this    Amendment. 
Act  is  expressly  reserved. 

Approved,  June  28,  1906. 
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(79) 

June 29, 1906.        Chap.  3622.— An  Act  To  enable  the  Secretary  of  War  to  permit  the 
Vol.  84,  p.  628.  crection  of  a  lock  and  dam  in  aid  of  navigation  in  the  White  River, 

J ll.  n.  iswfi.l    Arkansas,  and  for  other  purposes. 
Public,  No. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 

white    River,  0f  the  United  States  of  America  in  Congress  assembled,  That 

j.' a.  ombenrthe  Secretary  of  War  be,  and  he  is  hereby,  authorized 

lot'k  "and  bdam an('  empowered  to  grant  permission  to  J.  A.  Omberg, 

acrosi.  junior,  to  build  and  construct  a  lock  and  dam  across  the 

White  River  at  such  point  above  Lock  Numbered  Three, 

now  built  or  being  built  by  the  United  States,  as  may  be 

approved  by  the  Secretary  of  War,  the  said  lock  and  dam 

to  be  constructed  under  his  direction,  supervision,  and 

control,  and  in  accordance  with  and  conformity  to  the 

plans  and  designs  as  may  be  approved  by  the  Chief  of  En- 

Hon?ctc       Sincere  of  the  United  States  Army:  Provided,  That  the 

Clans  and  designs  of  the  said  structure  shall  be  prepared 
y  the  said  contracting  party  at  his  own  expense;  and 
the  said  contracting  party  shall  purchase  and  pay  for  all 
lands  on  either  side  of  the  river  that  may  be  necessary  to 
the  successful  construction  and  operation  of  said  lock  and 
dam,  including  flowage  rights  ana  rights  of  way  for  ingress 
and  egress  from  public  liighways.  and  deed  the  same  to 
the  United  States,  and  make  all  excavations,  erect  all 

Transfer  free  of  stone,  concrete,  and  timber  work,  furnish  all  materials  of 
co,t*  every  character,  and  pay  for  all  labor  employed  in  the 

construction  of  said  lock  and  dam,  and  give  said  lock  and 
dam  to  the  United  States  completed,  free  of  all  cost,  ex- 
pense, claims,  or  charges  of  any  kind  whatsoever. 

Time  of  con-  Sec.  2.  That  the  said  individual  undertaking  the  con- 
struct on.  struct  ion  of  said  work  shall  begin  the  building  of  said  lock 
and  dam  within  eighteen  months  from  the  passage  of  this 
Act,  and  the  same  shall  be  completed  within  two  years 
from  the  date  of  beginning  the  construction,  the  right  be- 
ing reserved  to  the  United  States  to  enter  on  the  construc- 
tion of  said  lock  and  dam,  if  deemed  advisable,  at  any 
time  before  the  work  is  commenced  by  said  contracting 
party;  or  if  begun  and  not  carried  on  in  strict  accordance 
with  the  directions  of  the  Secretary  of  War,  then  the 
United  States  may  assume  the  further  construction  and 
completion  of  said  work  at  its  option,  the  cost  of  such  fur- 
ther construction  and  completion  to  be  paid  by  the  said 
cont ract ing  individual. 

j***].  Sec.  :*.  That  the  deed  to  the  United  States  to  the  land 

to  be  purchased  and  donated  to  the  same,  as  mentioned  in 
the  first  section  of  this  Act,  shall  be  executed  and  deliv- 
ered within  twelve  months  after  the  passage  of  this  Act; 

e  nil  meter  of  and,  further,  that  the  Secretary  of  \Var  snail  determine 
from  time  to  time  whether  the  work  is  being  properly 
done,  and  may  require  an  increase  in  force  to  be  employed 
by  the  contractor,  so  as  to  force  the  work  to  completion 
within  the  limit  mentioned  in  the  Act. 
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Sec.  4.  That  in  consideration  of  tie  constnttrt ion  of  said  _52!?-!!!L 
lock  and  dam.  free  of  cost  to  the  United  States  except  as 
piwided  in  section  oiae  of  this  Act.  the  United  States 
hereby  grant*  to  the  person  constructing  said  lock  and 
dana  under  the  provisions  of  this  Act  such  rights  as  it 
possesses  to  use  the  water  power  produced  by  said  dam 
a&d  to  convert  the  same  into  electric  power  or  otherwise 
utilize  it  for  a  period  of  ninety-nine  years:  Prvridtd.  Thai 
he  shall  furnish  the  necessary  electric  current  while  Lis  *££.***  "*  **"*" 
power  plant  is  in  operation  to  inove  the  £ate^>  and  operate 
the  locks  and  to  light  the  United  Stales  buildings  and 
grounds  free  of  cost  to  the  United  States:    FT*jK\d*d  ivr- 
tLtr.  That  the  said  person  shall  operate  and  maintain  ihe^^*****3** 
said  locks,  affording  pa.*saee  to  all  boats  and  craft  desiring 
to  use  the  saine.  but  the  Secretary  of  War.  in  the  interest 
of  navigation,  may  relieve  him  of  this  obligation:    ArA 
prvridtd  fvrlltr.  That  the  p3ans  for  the  aecessarv  works  m^JfVtnJl 
and  structures  to  utilize  said  water  power  shaii  be  ap-jfi***.*^ 
proved  bv  the  Secretary  of  War.  and  ttaat  nothing  shall  ne 
done  in  tLe  use  of  the  water  from  said  dam  it  otherwise  to 
interfere  with  or  in  any  wav  impede  or  retard  the  proper 
ai*d  complete  navigation  of  the  river  at  ail  times-  i±*>r  in 
any  wav  to  interfere  with  the  use  and  control  *.f  the  same 
by  the  United  State*  for  the  purpose*  of  navigation:  Jw/ 
prwri&td jvrtitsr.  That  the  Secretary  of  War  is  hereby  at*-    *#&ta**taa- 
ihorize*!  to  prescribe  regulations  to  govern  the  use  of  the 
said  water  power  and  the  operations  of  the  plant  and 
force  employed  in  connection  therewith:  ans  no  claim 
shall  be  u.iade  against  the  United  States  for  any  failure  of 
water  power  res-dting  from  any  cause  whatever. 

Sec  .  o.  That  in  ca.se  of  failure  on  the  pan  of  said  1.  JL  J*^  **  ^^ 
Oinberg.   -jimior.  his  heirs  and  assigns,  for  a  period  of 
twelve  months  to  formally  notify  the  Secretary  of  War  of 
his  intention  to  proceed  with  the  construction  of  the  kck 
and  da-m  a-  herein  provided,  then  it  shall  be  lawful  for    3Cwr  «ote««- 
the  Secretary  of  War  to  contract  with  any  private  corpo- 
ration, company,  firm,  or  persons  for  the  construction  of 
said  lock  and  ^am  on  the  terms  and  in  the  manner  herein 
provided :    Pwc\d*d.  That  the  Secretarv  < f  War  may  rev    *S**,M*- 
quire  the  contracting  party  to  execute  a  bond,  with  proper 
sureties,  before  the  coininenceinent  of  the  work-  in  such 
amount  as  he  may  consider  necessary,  not  excelling  one 
hundred  thousand  dollars,  to  insure  the  commencement • 
prosecution,  and  completion  of  the  work  herein  authorized 
and  compliance  with  the  terms,  conditions,  and  require- 
ments of  this  Act:    and  in  case  of  failure  to  comply  with    ywiHteOTt 
the  requirements  of  said  bond  the  said  contracting  parrr 
shall  forfeit  to  the  Unr.ed  States  the  full  amount  thereof. 

Sec.   *:>.  That   the  right    is  express!: y  reserved   in   the 
United  States  to  revoke  by  Act  of  Congress  the  rights. 

Privileges,  and  benefits  conferred  bv  this  Act:  but  in  the,  c«nywwB;iw 
event  of  such  revocatx*n  the  Lnrted  states  snail  pay  tomms*. 
the  corporation,  company,  firm,  or  persons  who  may 
erect  said  lock  and  dam  under  the  provisions  of  this  Act 
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as  full  compensation  the  reasonable  value,  exclusive  of 
the  franchise  hereby  conferred,  of  all  properties  erected 
and  lands  purchased  by  them  necessary  for  the  enjoyment 
of  the  benefits  conferred  upon  them  by  the  provisions  of 

ing value or^'^is  Act,  such  value  to  be  determined  by  mutual  agree- 
ment between  the  Secretary  of  War  and  the  owners  of  said 
properties;  and  in  case  they  can  not  agree,  then  by  pro- 
ceedings instituted  in  the  United  States  circuit  court  for 
the  condemnation  of  said  property,  such  proceedings  to 
conform  as  nearly  as  may  l>e  to  the  laws  of  the  State  of 
Arkansas  in  respect  of  condemning  land  for  the  right  of 
suSpetfslon  of wa^  f°r  rai'road  purposes:  Provided,  That  to  insure  com- 

priviieges.  pliance  with  the  terms  of  the  contract  or  of  this  Act,  or 

to  protect  the  interests  of  navigation,  the  Secretary  of 
War  shall  have  power  at  any  time,  before  or  after*  the 
completion  of  the  work,  to  order  a  suspension  of  all  privi- 

b^nj^ctTn61111^^  granted  by  this  Act:  And  provided  further,  That 
compliance  with  such  order  of  suspension  may  be  enforced 
by  trie  injunction  of  the  circuit  court  of  the  United  States 
exercising  jurisdiction  in  the  district  in  which  the  work  is 
situated,  and  proper  proceedings  to  this  end  shall  be  insti- 
tuted bv  the  Attorney-General  upon  request  of  the  Secre- 
tary of  ^ar. 

andV/totS^uw.    Sec.  7.  That  nothing  in  this  Act  shall  be  construed  as 

not  affected.  in  any  way  interfering  with  the  exclusive  jurisdiction  over 
and  control  by  the  tfnited  States  of  the  White  River  and 
the  lock  and  aam  therein  to  be  erected  for  the  purpose  of 
navigation,  nor  as  repealing  or  modifying  any  of  tne  pro- 
visions of  law  now  existing  in  reference  to  tlie  protection 
of  navigation. 

Approved,  June  29,  1906. 


ADDITIONAL  LEGISLATION 

Muskingum*  Green,  and  Barren  rivers. — In  addition  to 
the  water-power  privileges  granted  by  the  aforemen- 
tioned acts,  Congress,  in  the  river  and  harbor  acts  of  1SS8 
and  1890,  authorizes  and  empowers  the  Secretary  of  War 
to  grant  leases  or  licenses  for  the  use  of  the  water  power 
on  the  Muskingum,  Green,  and  Barren  rivers,  as  shown 
by  the  following  extracts  from  those  laws,  to  wit: 

[Kxtract  from  riwraiui  harbor  not  of  August  11.  1SSS:  Muskingum  River] 

b?er8ohiogum  Improving  Muskingum  River,  Ohio:  For  the  construc- 
tion of  a  lock  at  Taylorsville  and  the  reconstruction  of 
the  lock  at  Zanesville,  pursuant  to  the  renort  of  the  engi- 
neers, one  hundred  and  two  thousand  dollars:  and  tne 
Secretary  of  War  is  herebv  authorized  and  empowered 
to  grant  leases  or  licenses  for  the  use  of  the  water  powers 
on  the  Muskingum  River  at  such  rate  and  on  such  condi- 
tions anil  for  such  periods  of  time  as  mav  seem  to  him 
wate?' ow  ^Ust-'  ecll"tan'e>  aiu*  expedient:  Provided,  That  the  leases 
rtght8er"poweror  licenses  shall  be  limited  to  the  use  of  the  surplus  water 
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not  required  for  navigation.  And  he  is  also  empowered 
to  grant  leases  or  licenses  for  the  occupation  of  such  lands 
belonging  to  the  United  States  on  said  Muskingum  River 
as  may  be  required  for  mill-sites  or  for  other  purposes 
not  inconsistent  with  the  requirements  of  navigation; 
and  all  moneys  received  under  such  leases  or  licenses  shall 
be  turned  into  the  Treasury  of  the  United  States,  and  the 
itemized  statement  thereof  shall  accompany  the  annual 
report  of  the  Chief  of  Engineers. 

But  nothing  in  this  act  shall  be  construed  to  affect  any    v«ud  right*. 
vested  right,  if  such  there  be,  of  any  lessee  of  water 
power  on  said  river. 

[Extract  from  river  and  harbor  act  of  September  19,  UftO:  Green  and  Barren  riTers] 

The  Secretary  of  War  is  hereby  authorized  and  em-  ^j* JJJJ^1  Bar* 
powered  to  grant  leases  or  licenses  for  the  use  of  the    water-power 
water-powers  on  the  Green  and  Barren  Rivers  at  such  a*~ 
rate  and  on  such  conditions  and  for  such  periods  of  time 
as  may  seem  to  him  just,  equitable,  and  expedient;  said 
leases  not  to  exceed  the  period  of  twenty  years:  Provided,    J**0***- 
That  the  leases  or  licenses  shall  be  limited  to  the  use  of 
the  surplus  water  not  required  for  navigation.     And  he  J^^^owm' 
is  also  empowered  to  grant  leases  or  licenses  for  the  occu- 
pation of  such  lands  belonging  to  the  United  States  on 
said  Green  and  Barren  Rivers  as  may  be  required  for 
mill-sites  or  for  other  purposes  not  inconsistent  with  the^^1 1-«  1 1  • 
requirements  of  navigation:  said  leases  or  licenses  not  to 
extend  beyond  the  period  of  twenty  years;  and  all  moneys ^^y*  °°T- 
received  under  such  leases  or  licenses  shall  be  turned  into    Report,  etc 
the  Treasury  of  the  United  States,  and  the  itemized  state- 
ment thereof  shall  accompany  the  annual  report  of  the 
Chief  of  Engineers.     But   nothing  in  this  act  shall  be 
construed  to  affect  any  vested  rignt,  if  such  there  be,  of    vested  nghta. 
any  lessee  of  water-power  on  said  river. 

Following  Is  an  extract  from  the  river  and  harbor  act 
of  March  2,  1907.  which  relates,  in  part,  to  the  subject  of 
the  utilization  of  water  power,  to  wit: 

[Waterway  from  Chicago  to  the  Golf] 

The  Secretary  of  War  mav  appoint  a  board  of  fiveai^2ldt^pJ5 
members,  to  be  composed  of  three  members  of  the  Missis- <»  1i^°?Lf£^" 
sippi  River  Commission,  one  of  whom  shall  be  the  presi-  mouth  of  nrer. 
dent  of  such  commission,  and  two  engineer  officers  of  the 
United  States  Army,  to  examine  the  Mississippi  River 
below  Saint  Louis  and  report  to  Congress,  at  the  earliest 
date  by  which  a  thorough  examination  can  be  made,  upon 
the  practicability  and  desirability  of  constructing  and 
maintaining  a  navigable  channel  fourteen  feet  deep  and 
of  suitable  width  from  Saint  Louis  to  the  mouth  of  the 
river,  either  by  the  improvement  of  said  river  or  by 
a  canal  or  canals  for  part  of  said  route.     In  its  report    scope, 
the  board  shall  cover  tne  probable  cost  of  such  improve- 
ment, the  probable  cost  or  maintenance,  and  the  present 
and  prospective  commerce  of  said  waterway,  both  local 
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and  general,  upstream  as  well  as  downstream,  and  the 
said  board  may  consider  in  connection  with  the  examina- 
tion herein  jprovided  for,  the  survey  of  a  proposed  water- 
way from  Chicago  to  Saint  Louis,  heretofore  reported; 
it  shall  also  report  whether  other  plans  of  improvement 
can  be  devised  by  which  the  probable  demands  of  traffic, 
present  and  prospective,  can  be  adequately  met,  and  the 
sum  of  one  nunared  and  ninety  thousand  dollars,  or  so 
much  thereof  as  may  be  necessary,  is  hereby  appropriated 
for  the  making  of  such  survey,  of  which  amount  only  one 
hundred  thousand  dollars  shall  be  available,  unless  in 
presenting  a  plan  for  such  waterway  it  shall  be  necessary, 
in  the  judgment  of  said  board,  to  make  a  survey  for  a 
lateral  canal  or  canals;  and  the  force,  plant,  and  records 
of  the  Mississippi  River  Commission  shall  be  available 
for  the  use  of  said  board  in  making  said  examination; 
and  said  board  shall  also  at  the  earhest  date  practicable 
report  upon  the  following: 
subjects  of  re-  First.  What  depth  of  channel  is  it  practicable  to  pro- 
duce between  Saint  Louis  and  Cairo  at  low  water  by 
means  of  regulation  works. 

Second.  What  depth  will  obtain  in  such  regulated 
channel  at  the  average  stage  of  water  for  the  year. 

Third.  For  what  average  number  of  days  annually  will 
fourteen  feet  of  water  obtain  in  such  reeulated  channel. 

Fourth.  What  increase  of  depth  will  be  obtained  over 
the  natural  flow  of  water  in  sucn  regulated  channel  by  an 
added  volume  of  ten  thousand  cubic  feet  per  second; 
also  fourteen  thousand  cubic  feet  per  second. 

Fifth.  And  the  board  shall  consider  further  the  prac- 
ticability of  producing  at  all  seasons  of  the  year  a  oepth 
of  fourteen  feet  in  such  regulated  channel  by  the  aid  of 
locks  and  dams  similar  to  those  projected  and  in  use  on 
the  Ohio  River  improvement. 

Sixth.  And  the  said  Board  shall  also  report  upon  any 
water  power  which  may  be  created  in  the  portion  herein 
directed  to  be  surveyed,  as  well  as  in  the  proposed  water- 
way from  Saint  Louis  to  Chicago  heretofore  surveyed, 
and  the  value  thereof,  and  what  means  should  be  taken 
in  order  that  the  Government  of  the  United  States  may 
conserve  the  same  or  receive  adequate  compensation 
therefor,  and  upon  any  lands  which  may  be  drained  by 
the  construction  of  either  of  said  proposed  waterways, 
and  shall  also  report  what  steps,  if  any,  shall  be  taken  to 
cause  the  cost  of  the  improvement  to  be  defrayed,  in 
whole  or  part,  by  means  of  such  water  power  or  lands. 
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